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Taking this opportunity, we express our gratitude for your purchase of Toshiba semiconductor products. 
We are pleased to inform you that out publication ‘“‘Toshiba Motor Control & Driver IC Series Data 
Book (1992)” has been completed. 


Precision micro motors and actuators — and as their controls, semiconductors such as IC and LSI —- are 
used in main and auxiliary drive mechanisms. It is no exaggeration to state that these drive mechanisms 
form the “hearts” of nearly all AV, OA, and FA systems that have been developed and mass-produced 
recently. 

High-accuracy spindles and actuator head drives of laser-use electronic devices such as optical disk 
drives, compact disk players (CDP), video disk players (VDP) etc., spindles and head drives of high-density 
recording systems such as floppy disk drives (FDD) and hard disk drives (HDD) —and in particular, driving 
mechanisms of factory automations, robots, etc.— can be attributed to the collective results of updated 
control, high-accuracy machining and semiconductor techniques, forming part of “‘mechatronics,’’ and 
all-inclusive title concerning interface technology of both mechanical and electronic-controlled systems. 

Such driving mechanisms employ DC brush motors, brushless motors, stepping motors, voice coil motors, 
solenoids and so on in accordance with requirements for them. Toshiba’s newly completed Data Book 
describes IC’s for the controls and drives of the systems mentioned above. 


The applied circuits and other items displayed in this publication are shown for your reference in 
practical use. Kindly note that Toshiba Corporation in no case shall be obligated to assume responsibility 
for the infringement of any third party’s patent, or any other rights, resulting from using the circuits 
displayed in this Data Book. The products described in this document contain strategic products subject to 
COCOM regulations. They should not be exported without authorization from the appropriate governmental 
authorities. 


How to Use This Data Book 


iC’s for controlling and driving motors can be classified under two categories—(1) in accordance with 
motors to be controlled or (2) with equipments to be used. The first category, for example, includes IC’s 
for hall motor drivers, IC’s for brush motors, and IC’s for stepping motors. In the second category, IC’s 
are listed in accordance with their applications such as IC’s for VCR or IC’s for HDD. 


For the convenience of users, this Data Book contains two indexes—(1) classified according to motors 
and (2) classified by applications—to enable you to quickly and conveniently find the particular IC wanted. 
If you have already chosen a motor, the necessary IC can be found by consulting the “Motor Control/Drive 
Circuit Line Up.” If you have decided on an application, the necessary IC for the motor can be found in 
the Applications. 


For the IC found from both indexes, consult the page in the “‘FUNCTION INDEX,, (Page 7 ), pages 
for their data sheets are shown in the Indexes and Sheets. 


IMPORTANT NOTICE 


Toshiba does not assume any responsibility for use of any circuity 


described; no circuit patent licenses are implied, and Toshiba re- 


serves the right, at any time without notice, to change said circuitry. 
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1. FUNCTION INDEX 
(General Information) 


1. FUNCTION INDEX (General Information) 


TC9142AP 


TC9I92AP/AF 


PLL 
controller 


TC9I93AP/AF 


DIP 


DIP 


6-P-300A 


8-P-300A 


SOP20-P-300 


DIP |8-P- 
SOP20-P-300 


8-bit D/A conversion-type F/V P/V converter 
incorporated, no adjustment required 


Double PLL controller incorporating 8-bit D/A 
converter 


20m 


Same as TC9142AP, 


fe for motor control of floppy disk driver (FDD) 


605 


620 


634 


TC9203AP/AF 


DIP 16-P- 
SOP 16- 


Same as TC9142AP, 
changing 300/360 rpm possible (for FDD) 


Phase 


semnpansicr TC5081 AP SIP9-P-A - General-use phase comparator 663 
es Coors 
F/V 
eanieetae TA7715P DIP 16-P-300A — S/H type F/V converter 195 
ea 
TA7712P/F ete Ae 8V  25mA | 3-phase single-chip hall motor controller 169 


TA7713P 


TA7759P 
Hall motor 
controller 


TA8413P 


TA8443F 


DIP 20-P-300A 


DIP 18-P-300A 


DIP 20-P-300A 


TAB412P/F | sop 2px 


DIP 20-P-300A 


QFP 60-P-1414F 


8V 25mA 


18V 10mA | 4-phase half-wave hall motor controller 
18V 1CO0mA | 3-phase single-chip hall motor controller 
18V 100mA | 3-phase single-chip hall motor controller 


—_—__|_— 


3-phase single-chip hall motor controller for 
video disk 


PLL-PWM type hall motor controller (constant 
angular velocity type), 
multichip IC of TC9203, TA76494 and TA7712 


460 


TA7245BP/BP 
(LB)/CP/F 


HSOP 20-P-450 


HDIP 14-P-SQ0A 


26V 


3-phase bi-directional driver, current control 
type 


TA7247AP 


HDIP 20-P 


3-phase bi-directional driver, voltage control type, 
SW regulator controller incorporated 


TA7248P 


HDIP 20-P 


0.9A 


3-phase bi-directional driver, current control type 


_— 


TA7259P/ HDIP 14-P-S00A ‘ di ‘ A 
P(LB)/F HSOP 20-P-48 26V 1.2A 3-phase bi-directional driver, current control type 80 
Hall motor | 
driver TA7260P HDIP 14-P-SWA] 35V.(O.9A 2-phase bi-directional driver, current control type 85 
TA7261P HDIP 14-P-500A} 25V -0.6A 2-phase bi-directional driver, current control type 


TA7262P/ 
P (LB)/F 


HDIP 14-P-5 


HSOP 20-P-450 


A 


25V 1.5A 


——} 


3-phase bi-directional driver, voltage control type 


TA7284P HDIP 24-P-5) | 24.5V 0.6A 2-phase bi-directional F-servo single-chip driver 124 
TA7735N/F SDIP 24-P-300 18V. 1.2A Hall-sensorless 3-phase unipolar driver, 


SSOP 24-P-30) 


SW regulator incorporated 


Hallmotor 
driver 


Fan motor 
driver, con- 
troller (for 
hall motor) 


DIP 16-P-300A 

epic HSOP 16-P-300 
—— 

TA7745P/F DIP 16-P-300A 


SSOP 16-P-2254 


TA8402F HSOP 20-P-450 


TA8416F SSOP $6-P-225A 


 —————— 


+ 


26V 


18V 


18V 


8V 


1.0A 


1.0A 


1.0A 


0.7A 


3-phase bi-directional driver, current control type 


Low-voltage 3-phase unipolar (bi-directional) driver, 
voltage control type, 
bi-directional drive possible by external transistors 


Same as TA7745P/F, 
control amplifier incorporated 


Same as TA7745P/F, 
2-hall sensor type, Vcc opr=1.8 to 7.2V 


TA8422F SSOP 10-P-225 


DIP 16-P-300A 


TAB423P/F | sop 16-30 


TA8424F HSOP 20-P-45 


TA8434F HQFP 30-P-1010 


TA8453AF HQFP 30-P-1010 


TA8463F HQFP 30-P-1010 


TA8466F HSOP 16-P-300 


8V 


0.7A 


Low-voltage low-noise 2-phase half-wave driver, 
Vcc opr=1.2 to 8.0V 


rs 


8V 


18V 


18V 


30V 


8V 


8V 


1.2A 


0.7A 


L.2A 


0.6A 


0.7A 


3-phase bi-directional driver, current control type, 
reference voltage generator for control amplifier 
incorporated, less external component type 


Low-noise (quasi-sinusoidal) 3-phase bi-directional 
driver, current control type, FG amplifier 
incorporated 


3-phase bi-directional digital servo-type single-chip 
driver, 
semi-linear drive, used for FDD spindle motor 


3-phase bi-directional digital PLL servo-type 
multichip driver IC 


3-phase bi-directional digital servo-type single-chip 
driver, semi-linear drive, used for FDD spindle 
motor 


3-phase bi-directional driver, current control type, 
teference voltage generator for control amplifier 
incorporated, less external component type 


374 


547 


TD62M3600F | SSOP 10-P-225 


10V 


2A 


Low saturation voltage large current, 3-phase half- 
wave connecting multichip IC, 
multichip IC of RN6006 x 3 


Low saturation voltage large current, 3-phase half- 
wave connecting multichip IC, 
(2SA1203 (PNP Tr) x 3) 


TD62M3701F | SSOP 16-P-225A 


e—. 


TD62M3601F | SSOP 10-P-225 | 30V 1.54 
= 
TD62M3700F | SSOP I6-P-2254|30V  1.5A 


Low saturation voltage, 3-phase full-wave connecting 
multichip IC (2SA1203 x 3, 2SC2883 x 3) 


2A 


738 


741 


Low saturation voltage, 3-phase full-wave connecting 
multichip IC (RN6006 x 3, RN5006 x 3) 


TD62M3702F | SSOP 16-P-225A 


DIP 8-P-30A 


TA8414P/F SoPsP.205 


O.1A 


Low saturation voltage, 3-phase full-wave connecting 
multichip IC (2SA1314 x 3, 2SC2982 x 3) 


Fan motor controller 


TA8420AF SSOP 10-P-225 


Fan motor driver, 
provided with FG output terminal 


woes | meer ee 


Package Max. rating Functions 
. Fan motor driver, 
Tae SITES POY. ae provided with motor condition check terminal 346 
Fan motor + 
driver, con- Fan motor driver, 3 
troller (for iad SSOPIOP 22S] 35V0 LSA provided with FG and RD 523 
hall motor) 4 rae ear 
* Fan motor driver, 2 
TA8473F SSOP 167-2254 | 30V. 1.2A pond Chanse’ Tyee 554 
ae 
TA7256P HSIP 10-P +18V 0.5A Dual-power operational amplifier 72 
TA7272P HSIP 10-P +18V 1.2A Dual-power operational amplifier 112 
[ TA8102P DIP 16-P-300A 15V 1.0A Dual-power operational amplifier with boot strap 251 
TA8212F HSOP 20-P-450 | 14.5V 0.7A Quad-power operational amplifier | 257 
TA8406P/F DIP 16-P-30A | +18V O.5A Dual-power operational amplifier 287 
HSOP 16-P-300 
300 
. . TA8407P/F DIPI6P-SWA Teigy 1.24 Dual-power operational amplifier 291 
Bridge driver HSOP 16-P-300 
(for linear §=9=—_-——_--—_-+— —T 
actuator) DIP 16-P-300A 
TA8410P/F/K | Hs0P 16-P:300 | +9V 0.6A Dual-power operational amplifier 303 
HSIP 10-P 
TA8410AK HSIP 10-P +15V_ 0.6A Dual-power operational amplifier 303 
TA8449P HDIP 14-P-SO0A [ew 0.6A | Quad-power operational amplifier 470 
TA8461F SSOP 24-P-300B | 30V.—s.SA Dual-power operational amplifier 515 
TA8464K HSIP 10-P +18V 1.2A Dual-power operational amplifier 542 
a | be ack: 
TA7257P HSIP 7-P 25V 1.5A Single-bridge driver 
{__ a 1 
TA7267BP HSIP 7-P-A 25V 1.0A Single-bridge driver 
oo ee ag 
TA7279P/ AP HDIP 14-P-500A|25V 1.0Ax 2 } Dual-bridge driver 
|____ 4 { + 
TA7288P HIP 10- 25V 1.0Ax2 Sequential dual-bridge driver, 
output voltage control possible 
ae | 
, £ HSIP 10-P 25V 3 ; : 
Bridge driver TA7291P/F/S |} HSOP16P-300 P=1.0A Single-bridge driver, 
(switch type) SIP 9-P-A S/F=0 4A output voltage control possible 
TA7354P SIP 9-P-A 18V 0.2A Single-bridge driver 
TA7733F SSOP 16-P-25A |18V O0.5A Low-voltage single-bridge driver, Vcc oprMIN=1.8V 
= ma 
TA8400P piesa |25V. 0.4 Sequential dual-bridge driver, 
output voltage control possible 
co T 
TA8401F SSOP 16-P-25A ]18V  O.SA Low-voltage single-bridge driver, Vcc oprMIN=1.8V 
—— + 
TA8405S SIP 9-P-A 25V 04A Sequential dual-bridge driver 


—9g-- 


Bridge driver 
(switch type) 


Stepping 
motor driver 


SSOP !0-P-225 Single-bridge driver, 
TASSOIEIS SIP 9-P-A 2a ake output voltage control possible an 
--—_—— +——— = 
TA8428K HSIP 7-P 30V 1.5A High voltage single-bridge driver 403 
| 
TA8429H HZIP 12--8 30V 3.0A High voltage large current single-bridge driver, 41 
ci stand-by function incorporated 
fe } ae) anaes 
TA8436AF SOP 16-P30A | 8V 1.0A Low On-Resistance MOSFET single-bridge driver 448 
*TA8440H HZIP12P-B =|SOV 1.5A High voltage single-bridge driver (PWM Type) 458 
Low on-Resistance MOSFET dual-bridge driver 
32-P- A 
TA8460F QFP 32-P-0707 | 6V 0.3A (PWM Type) 508 
- 7 a a 
Low saturation voltage H-bridge 
-P-225 
TD62M4700F | SSOPI6-P-225A |10V. 2A (RN6006 x 2, RNS006 x 2) 757 
TD62M2701F | SSOPIGP-254}10V 2A H-bridge (2SA1203 x 2 + RN5006 x 2) 728 
H-bridge, provided with Schottky diode 
-P.2): 
TDE2M2702F | SSOPIGPISA) 1OV 2A | (RNG6006 x 2 + 2SC2982 x 2 + ULFWI49 x 2) 1 
HDIP 14-P-SQ0A PWM type bi-directional drive, 
EATZOONE HSOP 20-P-450 AON Oe 4bit buit-in DAC, constant current type a 
eS + ae 
DIP 16-P-300A 2-phase bi-directional drive, 
TE. HSOP 16-P-300 aN? eae power saving and stand-by functions incorporated 240 
30V Facsimile system driver (serial input type PWM 
TB6S500AH HZIP 25-P 0.8A x2 control), driving two 2-phase bi-directional stepping { 565 
0.6Ax1 motors and one DC motor 
3-phase/4-phase unipolar drive 
TA8415P DIP 16¢-P30A )}28V O.4A \-phase, 2-phase and 1-2 phase 326 
excitation possible 
t— -- — 
TA8425H HZIP2SP 40V 1.5A PWM micro step sinusoidal drive, single chip, 4 
a , stepping motor driver 38 
a 
2-phase bi-directional drive, 5V Single Powered 
HSOP 16-300 | 8V 0. P , 
TASS AY 2 oe Power saving and stand-by functions incorporated 416 
Tp 
Same as TA8425H 
2s. F 
TASH nant fp ee provided with reset terminal and monitor terminal 427 
TA8437F SOP 20-P-300A Low-voltage Low On-Resistance MOSFET 2-phase 
bi-directional stepping motor driver 
TA8459F SOP 20-P-3008 Low-voltage Low On-Resistance MOSFET 2-phase 
. bi-directional stepping motor driver 
2-phase bi-directional! drive, Law Satulation 
TA8529F HSOP20-P-450 |17V O0.5A voltage 
Et : 
TB6504F SSOP 247-300 | 10V  O.1SA Same as TA8435H, lout=0.15A 


Stepping 
motor driver 


Other IC’s 


TD62064P/F 
/AP/BP-| 


| TD62083 AP DIP 18-P-300D 


DIP 16-P-300A 
HSOP 16-P-300 


ess IS 


P/F=35V 
AP=50V 


4-channel NPN Darlington transistor array 


BP-1=80V| (for unipolar motor) 


LSAx4 


S50V 0.5Ax 8 


8-channel NPN Darlington transistor array 
(for unipolar motor) 


TD62164 
/AP/BP/AF 


DIP 16-P-300A 
HSOP 16-P-300 


AP/AF=50V 
BP=80V 
0.7Ax4 


4-channel NPN transistor array 
(for unipolar motor) 


TD62308AP 
/BP-1/F/AF 


TD62318AP 
/BP/AF 


TD62803P 


TA7768F 


TD6303F 


DIP 16-P-300A 
HSOP 16-P-300 


DIP 16-P-300A 
HSOP 16-P-300 


DIP 16-P-600 


Pos —__ 
F=35V 


AP/AF=50V 
BP-1 =80V 
1.5Ax4 


4-channel NPN Darlington transistor array, 
PNP transistor input (for unipolar motor) 


AP/AF=S50V 
BP=80V 
0.7Ax 4 


28V 0.4A 


4-channel NPN transistor array, 
PNP transistor input (for unipolar motor) 


Same as TA8415P (different package) 


SIP7.P-A Oil pump controller, 
auto-stop possible 
Electronic governor, 
5 
ore | 6V 075A Vee opr=1.0 to 5.0V Pe 


*Under development. 


Low-voltage F-servo single-chip brush motor 
controller Vcc opr=1.8 to 6V 


2. MOTOR 
CONTROL/DRIVE 
CIRCUIT LINE UP 


2. MOTOR CONTROL/DRIVE CIRCUIT LINE UP 


2-1 


Solenoids/Actuator Driver IC’s 


Various power operational amplifiers are available as linear actuator drivers for driving VCM, etc. 
Transistor arrays for driving solenoids and relays as reactance loads. 


e Bipolar transistor array series 


SIN- 
GLE 


DAR- 
LING- 
TON 


LOW LEVEL INPUT ACTIVE 


HIGH LEVEL INPUT ACTIVE 


INPUT Owe INPUT 
TD62603P/F TD62382AP/F’AF | TD62551S 
TD62604P/F 2 

TD62555S 


Ont 


TD62501P/F | TD62583AP/F'At 
2 TD62380P 
TD62507P/F | TD62591 AP 
TD62301P/F z 
TD62302P/F | TD62594AP 
TD62306P/F | TD6259SAP ‘AF 
TD62307P/F 2 
TD62601P/F | TD62598AP AF 


TD62602P/F 


TD62304P/AP/AF’F| TD62384AP/F AF 


TD62383P 


TD62303P/F 
TD62309P/F 


TD62006P/F 
TD62007P/F 
TD62008AP/P/AF 


TD62001P- AP’ F: AF 


500 TD62305P/AP/A FF | TD62385AP/F AF s 
F TD62004P AP F’AF 
TD62101P/F 
700 z 
TD62105P/F 
i / 
700 TD62318AP/AF/ | TD62164AP/AF 
BP /BP 
TD62308AP/BP-| TD62064P/AP/F/B) 
2 F/AF P-I 
TD62074P’ AP. FAF 
TD62107P/BP/F 


TD62381P /F 


TD62081CP 
g 
TD62084CP 


TD62081AP/F/AF 


t 
TD62084AP/F AFI 


OUTPUT 
(SOURCE) 


TD62703P/F 


TD62705P/F 
TD62706P/F 


TD62785P/F 


TD62771AP 


TD62781AP/F At 
TD62782AP/F AF 


TD62786AP/F “AF 
TD62787AP/F AF 


TD62783AP/F AF] 
TD62784AP/F AF 


*TD62707AP 


Sod 


5S~7 


Number of circuit 


Number of circuit 


e Multichip transistor array series e Power operational amplifier series 


H-bridge 3-phase 
connection connection 


TD62M3600F TD62M4600F TD62M8600F 


Max. rating 


4-channel 8-channel Number of Midel 


circuit 


z (IOV, 2.0A) (IOV, 2.0A) (OV, 2.0A) TAT256P 
rere TD62M3601F TD62M4601F TD62MB601F TA8406P 
EE: (B0V, 1.5A) (20V, 2.0A) (20V, 2.0A) TARAOGF 

TD62M4501F TD62M8603F 


(20V, 2.0A} (30V, 1.SA) TA7272P 
TD62M4S00F TD62MB8S00F TA8407P 
(10V. 2.0A) (LOV, 2.0A) 
TD62M450! F TD62M8501F TARSNUE 


(20V, 2.0A) (20V. 2.0A) TA8102P 


TD62M4700F TD62M3700F TA8410P 
2 3 35 
(OV, 2.0A) (30V, 1.5A) TA8410F 


TD62M2701F | TD62M370IF Po TASH OF: = I 
Full-wave | (10Vv,2.0A) (10V, 2.0A) TA8410K/AK 


(bipolar) FR 69M2702F | TD62M3702F TAS461F 


type » > 
(OV, 2.0A) CISV, 2.0A) TARAO4K 


a TD62M3704F - 
(LOV, 2A/5A) TA8212F 


TA8449P 


1.5A (3700), 2.0A (3701) MAX 
3701's incorporate diodes. 


(2) VCM driver circuit (TA7272P) (3) Relay driver circuit (TD62064BP-1) 


15kQ 15kQ 


TD620646P-1 


*Flat-type TA8407F also available. 


(4) Camera auto-focus actuator (5) Linear actuator (TA7256P) 
(TD62M4700F x 2) 180 k@ 


Oo Voc=1S~6V 


42.13 
6,7, 10,11 


TD62M4700F 


2-2 Stepping Motor IC’s 


TA8425H 
TA8435H 
TB6504F 


TA841IL .. 2... ee 


TBOS500AH ......... 
TA7289P/F......... 
TA7774P/F......... 


TA8430AF......... 


TA8437F 
TA8459F 
TA8529F 


TD62803P 


TA8415P 


PWM chopper type 2-phase full-wave quasi-sinusoidal, microstep, 40V, 1.5A 

Same as TA8425H, provided with reset and monitor terminals 

Same as TA8435H, LOV, 1[50mA 

PWM chopper-type 2-phase full-wave system driver (2 x stepping motor, | x DC motor 
control), 27V, 0.8A x 2,27V, 0.6A « I 

Same as TA8411L 

PWM chopper-type driver with 4-bit DAC, 30V, 0.7A 

2-phase full-wave dual-powered driver, provided with power saving function, 

7-17V, 0.35A (for FDD) 

2-phase full-wave, low-voltage driver, 8V, 0.6A (for FDD 
2-phase full-wave, smart MOS, 6V, 0.3A « 2 

2-phase full-wave, smart MOS, 6V, 0.3A « 2 

1-, 2-, 1-2 phase excitation bipolar, 5V/12V, 0.4A x 2 


System driver 


3-/4-phase, 1-, 2-, or 1- 2-phase 


excitation unipolar controller 
driver, 7 or 28V, 0.4A 
Same as TD62803P 


TD62064B 


TD62164B 
TD62308B. 
TD62318B 


TD62C851 


TA7257P 

TA7267BP. 
TA8409S/F......... 
TA7291P/F/S....... 
TAT279AP ......... 
TA8428K 
TA8429H 


| oo eee ere 
Pi dte ot 
| eel (a a 
Pla ese) 


TD62081~4AP/AF... 
TD62386~8AP/AF... 


Pe Goes ace A 


80V, 1.5A, 4-channel transistor array a 
80V, 0.7A, 4-channel transistor array 

80V, 1.5A, 4-channel transistor array 

80V, 0.7A, 4-channel transistor array 

SOV, 0.5A, 8-channel transistor array 

50V, 0.5A, 8-channel transistor array 

50V, 0.2A 8-channel shift-register latch driver 
50V, 0.5A 8-channel shift-register latch driver — 
10V, 2A transistor array = 
10V, 2A transistor array 

25V, 1.S5A bridge driver 

25V, 1.0A bridge driver 

25V, 0.4A bridge driver Used for bipolar motor 
25V, 1.0A bridge driver 

25V, 1.0A bridge driver (dual) 

30V, 1.SA bridge driver 

30V, 3.0A bridge driver _4 


Used for unipolar motor 


(1) Stepping motor system driver for facsimile (2) General-use stepping motor drive circuit 
and word processor (TB6500AH), PWM (TA8415P + TD62308AP/ BP-1) 


chopper type 
| 
(3) 


VM, 224V 
O 


3.9kQ%4 


Res 
== 
motor 
powered | 
6 SD) 


i (ee cee 


y 
y 
y 
y 


Lard 


t.--J 
Power supply 
for driving 
motor 


(for feeding 
transmitting 
copies) 


[ sin | 


TB6500AH 


3300PF 


G) 


* Similar models can be developed by Toshiba. 


(3) Micro step driver for PPC and printer (TA8435H), PWM chopper type 
cuK -ASUUUL. 


Mode setting 


Veco =5V 
ese il Ih 
RESET ee, ik r r] 


i] 

f | Hi i 

2GWJ42 * 4 ll | 
18 (th iE wi TH il | 


(4) Low-voltage high-efficiency stepping motor (5) Large-current stepping motor drive circuit 
drive circuit (TD62M4700F x 2) (TA8429H x 2) 


© Vcc =ls~6V 


CLK 


CwiCCw 


TA8435H 


MPU 
Enable 


ENABLE 


Monitor 


REF 


MO 


12.13 
6,7, 10,11 


TD62M4700F 


© V,=24V 


JAMAX 
= 


2-phase bipolar 
stepping motor 
\} 3AMAX 


8 


TA8429H 


6 


2-3. Hall Motor IC’s 


Single-chip IC for FDD spindle (FLL) 
2-phase full-wave F-servo single-chip IC 


Hall sensor 


THS100 series 


System driver 


DATIAVQP 5s gischeou.$ bts 3-phase controller TD62M3700F 3-phase full-wave module, 
TA8412P/F......... 3-phase controller 30V, 1.54 
TA8413P .......... TD62M3701F 3-phase full-wave module, 
re i abana MP3000/4000/6000 series 
TC9I42AP ......... PLL controller . 
GTR module series 
TC9I93AP/AF...... PLL controller ae 
- IGBT module séries 

TC9203AP/AF ...... PLL controller 

(300/360 rpm) 
TC9I92AP/AF ...... Double-PLL controller 
TA TI ASPe os cscese eee SS F/V converter 
TA8443F .......... PWM/PLL motor controller 
TA7259P/F......... 3-phase full-wave current control type 26V, 1.2A 
TA7262P/F......... 3-phase full-wave voltage control type 25V, 1.5A 
TA7736P/F......... 3-phase full-wave current control type 26V, 1.0A 
TA8402F .......... 3-phase half-(full-)wave voltage control type 18V, 1.0A 
TA7T745P/F......... 3-phase half-(full-)wave voltage control type 18V, 1.0A 
TA8423P/F......... 3-phase full-wave current control type, less external component type 18V, 1.2A 
TA8424F ......... 3-phase full-wave low-noise current control type, with FG amplifier 18V, 1.2A 
TA7247AP ......... 3-phase full-wave voltage control type, SW regulator controller incorporated 38V,1.5A 
TA7248P .......... 3-phase-full-wave current control type 35V, 0.9A 
TA7260P .......... 2-phase full-wave current control type 35V,0.9A 
TAT261P 2 sedis Sea's 2-phase full-wave current control type 25V, 0.6A 
TATISSE ove kccg het 3-phase half-wave sensorless driver, SW regulator incorporated 18V, 1.2A 
TA8414P/F......... 2-phase half-wave fan motor controller (automatic reset-type burning-proof 33V,0.1A 

circuit incorporated) 
TA8420, IAF........ 2-phase half-wave fan motor driver (automatic reset-type burning-proof 30V, 1.0A 

circuit incorporated) 
TA8422F .......... 2-phase half-wave low-noise driver 8V,0.5A 

| TA8466F ........-. 3-phase full-wave low-noise current control type, less external component type 18V.0.7A 


—]9- 


(1) Current control type motor driver (TA7259P/F) 


Position-detecting circuit 


OOO 


(FIN) 


* Also available are TA7736P/F and TA8423P/F 
with similar functions and FG amplifier- 
incorporated low-noise TA8424F. 


Position-de- driver module 
tecting circuit ({MP6901 etc.) 


START] CW : 
+) Hoi - + ¢stOP| CCW] BRAKE 


(4) Fan motor (TA8420AF) 


* Similar models such as TA8412P/F, TA8413P, and TA7713P are 
available for varying output patterns and functions. 


FGour 
Vee =5.12V 
| oF (+) 
LIQ TAB420AF 
Q) 
THS100 (9) ) @ * Also available are TA8414P, 


an external output transistor 
type, 


I 0.22 pF 


2-4 Bridge Driver IC’s 


TAT3S4P: oo iiss saa 18V, 0.2A, single 


TA7733F .......... 18V, 0.5A, low-voltage, single 

TA7T291P/S/F ....... 25V, 1.0A, output voltage adjustable, single 

TA8409S/F......... 25V, 0.4A, output voltage adjustable, single 

TA7267BP ......... 25V, 1.0A, single 

TA8102P .......... 15V, 1.0A, low-voltage dual-power operational amplifier with boot strap 

TA7288P .......... 25V, 1.0A x 2, output voltage adjustable, sequential dual 

TA7279AP ......... 25V, 1.0A x 2, dual 

TAT25 7 sence ard eats 25V, 1.5A, single 

TAT256P. oes Scere 3 +18V, 0.5A, dual-power operational amplifier 

TA8406P/F......... +18V, 0.5A, dual-power operational amplifier 

TA8410P/K/F ....... +9V, 0.6A, dual-power operational amplifier 

TA8410AK ......... +15V, 0.6A, dual-power operational amplifier 

TA8428K .......... 30V, 1.5A, single, overcurrent protector circuit incorporated 

TA8429H .......... 30V, 3.0A, single, overcurrent protector circuit incorporated 
*TA8440H.......... 50V, 1.5A, single 

TA8436F .......... 7V, 1.0A, single, smart MOS H-switch 

TA8437F .......... 6V, 0.3A x 2, dual, smart MOS H-switch 

TAT272P oo scares toes +18V, 1.2A, dual-power operational amplifier 

TA8407P/F......... +18V, 1.2A, dual-power operational amplifier 

TAS212F 5.059 sre aes ees 14.5V, 1.2A, quad-power operational amplifier 

TA8449P .......... +15V, 0.6A, quad-power operational amplifier 

TA8464K .......... +18V, 1.2A, dual-power operational amplifier, high slew rate. 

TA8459F 2.2... 6V, 0.3A x2, dual smart MOS H-switch 

TA8460F .......... 6V, 0.3A x2, dual smart MOS H-switch, 

with PWM pre-driver 
TB6SOIF .......... 20V, 0.4A, single with rotation detector 
TA8461F .......... +15V, 1.5A, dual-power operation amplifier 


%* Under development 


Driver IC 


Controller Transistor array, module 


TD62M4700F.................. 10V, 2A Low-voltage drive, low-saturation voltage bridge driver 


TD62M2701F..............-.. 10V, 2A Low-voltage drive, low-saturation voltage bridge driver 
TD62M2702F et hj ae eb ce 10V, 2A, Low-voltage drive, low-saturation voltage bridge driver 
MP4500 series ..........-...-4. Power transistor module 

MG15G4GL]1 and others .......... Giant transistor module 


MG15D4GM1 and others.......... Giant transistor module 


(1) Output voltage adjusting-type single-bridge 
driver (TA7291P/F) 


Vref 


Control 
circuit 
Thermal 
Shut 


* TA7291S of SIP 9-pin type and improved 
TA8409S/F are also available. 
(3) Low-voltage (less than 3V) large current (2A) 
miniature bridge driver (TD62M4700F) 


12, 13 
6.7, 10,11 


TOG2M4700F 


2.3, 14,15 
5 


(2) Output voltage adjusting-type sequential 
dual-bridge driver (TA7288P) 


Vret 


Thermal 
Shut 
Down 


(6) Linear bridge driver (dual-power operational amplifier) (TA7272P) 


150kQ 


* TA8407P/F, TA8406P/F, TA7256P, 
TA8410K/P/F, TA8410AK etc. are 
available for various maximum ratings and 
packages. High slew rate type TA8464K is available. 


2-5. Hybrid IC’s and Multichip IC’s 


Demands for increased compactness, lighter weight, and further enhanced reliability of devices are 
stimulating efforts to achieve higher densities of semiconductors. There are also calls for stable operations 
under unfavorable conditions such as high temperature and high humidity. Properties for system parts 
and functional units are required of hybrid IC’s. Also, increased integration can be achieved by using the 
MCP (multichip process), a technique for packaging a discrete transistor, diode, C-MOS IC, and bipolar IC 
chips into one IC package. 


Discrete semi- 
conductor 


Contained in 
single package 


C-MOSIC 


Multi Chip Process 


NX 
eee ') Hybrid IC 
eee i 


+ Higher Successability Resistance to environment 


Development 
* Highly-integrated IC 
Reduced administrative cost 


Bipolar IC 
Functional unit 
Higher driving Power 


Adjustment-free IC 
(various trimming) 


+ Resistance 


+ Capacitor 
Coil 


+ Trimming technique 


© Features 

e Hybrid and multichip IC’s are applicable to ASIC, permitting various applications in accordance with 
user’s needs. 

e If the IC’s, transistors, and diodes are Toshiba semiconductors, they are applicable, except for certain 
ones that cannot be contained in single packages for reasons involving manufacturing technique. 

e For multichip IC’s, all Toshiba packages, except for certain ones already on the market, can be used. 
For packages, refer to the Package Manual issued by Toshiba. 

e For multichip IC’s, for motors, not only those for ASIC, but also general-purpose models such as the 
transistor array series (TD62MXXXxX series) having several discrete transistors packed in each IC 
package, as well as PLL-PWM motor controllers, TA8443F, are available on the market. 


| 
bo 
ww 


© Multichip IC’s and hybrid IC’s for motor control 
For PLL-PWM motor control, TA8443F is being marketed. The former contains TC9203P (PLL IC), 
TA7649P (for PWM switching regulator IC), and TA7712P (for 3-phase hall motor control) in one package. 


© PLL-PWM motor drive circuit for PPC (TA8443F) 


Yoo CPourt 
GND1 CP, 
xT TEST 


© Multichip transistor array series 


H-bridge 3-phase 
connection connection 
TD62M3600F TD62M4600F TD62M8600F 
{10V, 2.0A) CLOV, 2.0A) (10V, 2.0A) 

Ss TD62M3601 F TD62M4601 F TD62M860I F 
ee (30V, 1.5A) (20V, 2.0A) (20V, 2A) 
TD62M8603F 
GOV, LSA) 
TD62M4500F TD62M8500F t ist hi ith 1 
(IOV, 2.0A) (IOV, 2.0A) Tansistor chips with excellent 


TD62M4501F TD62M8501F Properties in one package. 
es = (20V. 2.0A) Q0V, 2.0A) Ideal for circuits requiring 
TD6]M4600F TD62M3700F : low-saturation properties. 
(10V, 2.0A) (30V, 1.5A) 
Bipolar TD62M2701F TD62M3701F 
type (OV, 2.0) (10V, 2.0A) 
TD62M2702F TD62M3702F 
(1OV, 2.0A) (SV, 2.0A) 


4-channel 8-channel 


* Incorporated several discrete 


3. APPLICATIONS 


3. 


3-1 


APPLICATIONS 


Applications List 


Electronic equipments contains their own main and auxiliary drives; their motor types and drive circuits 
are selected in accordance with the necessary properties for such parts. 


The following are application circuits considered most common, listed for devices. 


OA 


Electric 
home 
equipment 


ee 


Floppy disk drive 
(FDD) 


Hard disk drive 
(HDD) 


Controller Mechanisri controller 


Spindle 


Stepping motor 
Head 3 
Voice coil motor 


Mechanism controller 


Spindle Servo 
Hall motor 


Stepping motor 


Recommendable IC’s 


Single chip TA8434F. TA8462F 
Servo TC9142AP, TC9203A P/AF(PLL). TA771SP(E servo) 
Hall motor TA7736P/F (3.5), TA7259P/F (5.25), TA8424F 


TC8605F(C), TC8615F-002 
TC8606F-000, TC8616F-002 


TA7774P/F, TA8430A F. TA62003F 
TA7256P, TA7272P, TA8406P/F, TA8407P/F 
TC8561F 

TA8434F 

TC9II9RAF. TC9L42AP. TC9203A PPAF 
TA7736P/F (3.5), TA7259P/F (5.25), TA8423F 
TA7774P/F, TA7289P/F 


Head 


Voice coil motor 


Printer 


Carriage Stepping motor 


Feed (paper, typing ribbon)| Stepping motor 


TA7272P, TA8407P/F 
TD62803P, TA7289P/ F. TA8425H, TA8435H 
TD62803P, TA7289P/ F, TA8425H, TA8435H 


_| TA7289P/F, TA7774P/F, TA8430AF 


Daisy wheel drive Stepping motor 
Polygon mirror drive 


TC9142 AP, TC9203A PPAF 


(for laser printer) Hall motor 


TA7248P, TA7259P 


TC9142AP. TA9203 AP: AF 


Copier 


Wordprocessor 
Fan motor 
Camera 
Air conditioner 
Fan heater 
Sewing machine 


Optical disk Spindle 
Hall motor TA8423P/F, TA7259P/F 

Par ere Stepping motor TA7289P/F, TB6SO0A H(system driver) 

Cutter Bridge driver TA7279AP, TA7267BP 

Carriage Stepping motor TA7289P/F, TA8415P, TA8425H, TA8435H 
Piece oni Ribbon feed Stepping motor TA7289P/F, TA7774P, TA8415P 

lectronic i 

typewriter Paper feed Stepping motor TA7289P/F, TA7774P/F, TD62803P, TA8425H 


Bridge driver 


TA7279P, TA7267BP, TA7291P 


Daisy wheel 
Dum 


Stepping motor 
Hall motor 


Stepping motor 


TA7289P/F, TB6S00A H(system driver} 
TA8443F, TA8412P, TA7712P 
I TA7289P/F, TA8425H, TB6500AH, TA8415P 


Lens, mirror 


Hall motor 


TA7712P, TA8412P 


Stepping motor 
Bridge driver 


Scanner 


Toner hopper 
Heat roller 
|_Fan 


Paper feed 


Printer 


Fan Hall motor 


TD62803P, TA7289P/F, TA8415P 
TA7291P 


TA8420AF, TA8414P/F, TA7247AP 


Film feed, lens control Bridge driver 


TA7733F, TA8401F, TD62M4700F 


Fan Hall motor 


TA7247AP, TA8414P °F 


Fan Hall motor 


TA7284P, TA7247AP 


Stitching, cloth feed Stepping motor 


TA8415P, TA7289P, TB6SOOAH 


Video cassette 
recorder (VCR) 


Compact disk 
player (CDP) 


Video disk player 
(VDP) 


Tape recorder 
(ATR) 


Disk player (ADP) 
Cassette tape 


recorder 
Fan motor 
Robot and 


various automatic 
machines 


am [ee 
TA8423P/F, TA8424F, TA8416F 

TA8423P/F, TA8424F, TA8416F 
[Hal motor | TAT260p, TATTISP(ervo) | 
[Hall motor | TA7256P, TAsso6r/F, TASAiOR/FIR | 


TA8420, 21AF, TA84/4P, TA7247AP 
TA7712P, TA8412P, TA8443F 
TA8428K, TA8429H, TA7279P, TA7291P 


Stepping motor TA7289P, TA8415P, TA7774P, TA8425H, TA8435H 


3-2 PPC, Facsimile, Printer, and Electronic Typewriter 


PPC 


TC9142AP(TC9203AP/A F) + 
Hall motor TA7712P + TA76494P + MP6901_| PLL/PWM drive 
TA8443F + MP6901 


TA8415P + MP4001 or 3-/4-phase unipolar 
TD62308BP-1 drive 


PWM chopper, quasi 
sinusoidal micro 
step 


TA8411L, TB6SO0AH PWM chopper, system 
drive 
TA8415P + MP4001 or 3-/4-phase unipolar 
Paper feed Stepper TD62308BP-I drive 


3:phase bipolar dive 
TA8414P/F + 2SC2883 (Y) x 2 


TA8420AF 


Developer/ 
Heat Roller 


Mirror, scanner, 
lens 


TA8425H, TA8435H 


Hall motor 


2-phase unipolar drive 


Driver with 
PLL Controlar 

Driver with 

FLL Controlar 


TA8453AF 


Polygon Mirror Hall motor 


TA8434F 


* Under development 


1) Motor drive circuit for PPC developer and heat roller (TA7712P, TC9142AP, TA76494P, MP6901 ) 


THSIN9 


wo 


FLAY/STOP 


LEO 


Q AQQQAAA 
TC9142AP (or TC9203AP/AF 


TAT6494P 


Lock indicator 


2) Motor drive circuit for PPC paper feed and carriage (TA8415P, TD62553S, MP4001) 


MPU 


2SB676 (80 V4 A) 


wawcwsecccced 


High-voltage 
power supply 


238673 (100 V7 A) Re 


> Low-voltage 
power supply 


3) Quasi sinusoidal micro step stepping motor drive circuit for PPC (TA8435H) 


Facsimile 


Stepping 


Mode setting 
H/L HAL Vee = 5 V 
O 


TA8435H 


TA8415P x 2 + TD62083AP 
TA7289P/F x 2 
TD62064AP BP-1 AF 
TD62164AP BP AF 
TD62308AP BP-1 AF 
TDO2318SAP AF 


Paper Cut 


TA7267BP 
TA7291P/F 
TAS428K 


System driver 


TAS411L 
TB6S00AH 


—-30— 


aea| 


1) System driver for Facsimile, printer, and electronic 2) General-use paper feed motor drive circuit 
typewriter (TB6500AH) (TA8415P, TD62308AP/BP) 


clk 
STROBE é 


Stepping motor 
{for feeding 


TB6500AH 


sv 


— 


LH 4-phas Vs 
0.0.0; stepping |Power supply 
motor, |for driving 
eerie 
Kio) 


TD62308AP/ BP 


© Printer and electronic typewriter 


Max. rating 


Function 


TA7289P/F ADIPI+P-SUDAHSOPI-P48 | PWM chopper type, built-in 4-bit DAC 
TD62803P 04 3-/4-phase, 1-, 2-, or 1-2-phase excitation 
Stepper TA8415P . DIP 16-P-300A | Unipolar driver 


7.28 
TA8425H 5.5, 40 HZIP25-P PWM chopper type, micro step, 


TA8435H quasi-sinusoidal system driver 


Ta7zs7e_ | 25 |S | CHSIP?-P Single-bridge driver 
TA7279P/AP 20, 25 HDIP14-P-500A_ | Dual-bridge driver 


vee Tass29H | 30 | 30 | nzipizp | ee Pn 
412P A 
TAB412 Ear peer Hall motor controller 
TA7712P 8 25mA 


PLL/PWM motor controller 
TA8443F -P. 
QFP60-P-1414F (for hall motor) 


TD62803P DIP 16-P-600 3-/4-phase, 1-, 2-, or 1-2-phase excitation 

Paper feed Stepper TA8415P DIP 16-P-300A _| Unipolar driver 

TD62064P’A P/BP-1 a DIP-16-P-300A 4-channel NPN Darlington transistor array 
TA7289P/F i HDIP14-P-S00A:HSOP20-P-4580 | PWM chopper type, built-in 4-bit DAC 
TA7774P/F DIPI6-P-300A/HSOP]6-P-%0 | 2-phase bipolar dual-powered driver 
TA7279P/AP HDIP14-P-500A | Dual-bridge driver 

DC motor TA7291P/S : HSIP10-P/SIP9-P-A Single-bridge driver 
Stepper TA7774P/F DIPIGP-30AHSOPI6P-30_| 2-phase bipolar dual-powered driver 
> 


Stepper 


Daisy wheel 


Ribbon feed 


Polygon mirror TABSS SAP 
: DC motor (TC9203 AF ‘ 
drive (for laser (hall motor) fi HQFP30-P-1010 | PLL hall motor drive 


printer) TA7259P) 


0.8 x 2 

TA8411L (stepper) HDIP24-P-500 
TB6SO0AH 0.6 HZIP25-P 
(DC motor) 


Stepper 
DC motor 
(solenoid) 


2 stepper motors and one DC motor, 
or a solenoid are controlled by 12-bit 
serial signals. 


System 
driver 


--3]— 


(1) PPC/printer DC motor drive circuit by bridge driver (TA8428K) 


(2) PPC/printer large-current stepping motor drive circuit by bridge driver (TA8429H) 


°Vec=7V 
t+ oVs=24V 
- | = 3AMAX 
| fina 10 47 
Bae ee praad2aH® a 


2-phase bipolar 
stepping motor 


6 
Saree 
jlile 104 


2TAB429H 
68 


ie: 


It 


3AMAX 


(3) Printer stepping motor drive circuit by PWM chopper type driver (TA7289P/F) 


Spindle motor drive 


Stepping Motor 


Voice coil motor 


Spindle motor drive 


Head motor drive 
(stepping motor) 


3-3 FDD, HDD, and Optical Disk 


HDC T7518, TC8561F 


TC9142A P(or TC9203A P/AF)+TA7259P/ F(5.25,PLL) 
TC9142A P(or TC9203A P/A F) +TA7736P/ F(3.5.PLL) 
JA8453AF 

TA7289P/F (PWM chopper micro step) 

TA7774P/F, TA8430AF 

TA7272P (or TA8407P/F), TA8410AK 

TC8605F(C), TC8615F-002, TC8606F-000, 

it TC8616F-002 


TC9142A P(or TC9203P!/F) + TA7259P/F(5.25, PLL) 
TC9142AP(or TC9203P/F) + TA7736P/F(3.5, PLL) 
TA8434F(FLL I chip, $/12V), TA8463F(FLL Chip, 5V) 
TA7774P/F (Dual-powered, power-saving function 
provided) 
TA8430AF 


TA8437F, 6V, 0.3A smart MOS IC 


(1) PLL spindle motor drive circuit for 3.5-inch HDD (TC9142AP + TA7736P) 


START 


* 3,S-inch HDD can be also driven by output driver TA7259P/F. Flat-type TA7736F is also available instead of TA7736P. 


TC9142AP (or TC9203AP/AF) 


OO QQQO2@E 


Q5AZ8.2 210u Vec=12V 
2 
3 =< 


ann 


THS 119x 3 


1 e212 
TA7S)93P = 3 
ae 


Setting for wR tm |e 
current limiting 


i 
0.047 pF 
}H 


BOF 


JH 


OOUYOO0 


is 


(2) PLL spindle motor drive circuit for 5.25-inch FDD (TC9203 AP/AF + TA7259P/F) 


pVcc=I2V 


ve 
=< 
a 
< 
s 
Ss 
S 
a 
2) 
e 


0.1 F 759 


Vec=5V¥ 


TAS434F 


(4) HDD voice coil motor drive circuit (TA7272P) (5) Head motor drive circuit for 3.5-inch and 
$.25-inch FDD (TA7774P/F) 


* Flat-type TA8407F is also available. 


* Low-voltage TA8430AF is being produced. Smart MOS IC 
TA8437F is being marketed. 


3-4 Fan Motor 


Recommendable IC’s 


Recommendable IC 


TA8420, 1AF 
(30V, 1.0A) 


Output configulation 


2-phase, unipolar 


*TA8473F 
(30V. 1.2A) 
THS100 Series TA8462F 


(35V, 1.5A) 


DC fan 
{supermicro- 
size) 


2SC2883 
{or EQIV) 


TA8414F/P 


2-phase, unipolar 

low noise, speed change 
2-phase, unipolar, 

low noise 

2-phase, unipolar, 
Single-phase, bipolar 


TA8407P/F 


THS100 Series (36V, 1.2A) 


TA7259P/F 
(26V, 1.2A) 


Single-phase, bipolar 


3-phase, bipolar 


DC fan ; TA7284P/F 
(micro-sizey | _THS100 Series (24.5V, 0.6A) 
TA7247AP 
(38V, 1.5A) 


2-phase, bipolar 


3-phase, bipolar 


TA7247AP MP6901 or 
DC fan TA7712PiF MP3003 + MP3007 


(medium THS100 Series TA8412P (80V. 4A) 


3-phuse, bipolar 


size) MP4001 
TA775 
AUSF: (60V. 4A) 


(1) Supermicro-sized fan (TA8420AF) 


we 
Sa 


(2) Micro-sized low-noise fan (TA8407P/F/K) 


Vea = t0~24¥ 


Veo @$, 12¥ 


TAB40TF 


4-phase, unipolar 


*Under development 


Ve=5 9 
~2av 


(3) Supermicro-sized fan (TA8414P/F + 28C2883) 


[) ©) 
~=(f-2 
@) 


©) 
) 
Fea rae 
6) @ 


tSC2T HK? 


IStSSS uz 


(4) Medium-sized fan 


Vec= 5 


TATTI2P 


START/STOP 


wo 615 


(5) Medium-sized fan (TA7247AP) 


sv 


(6) Speed change fun (TA8473F) 


TAS473F 


}-4b- 


| 


Category 


TA7259P/F 


TA8423P/F 


TA8424F 


TA726 2P/F 


TA8416F 


Drive for 
capstan/ 
head hall 
motor 


TAT7745P/F 


TA8402F 


TA7735F 


TA7736P/F 


TD62M3700F 
TD62M3701F 


TA7291P/F/S 


TA7288P 


TA7267BP/ 
TA8419P 


Bridge 
driver IC TA7279AP 
for loading TA8400P 


Characteristics 


General-use, 3-phase full- 
wave current drive 


General-use, 3-phase full- 
wave current drive 


3-phase full-wave current 
drive, low-noise, built-in 
FG Amp. 

General-use, 3-phase full- 
wave voltage drive 
3-phase (half-) full-wave 
voltage drive 

3-phase (half-) full-wave 
voltage drive, low-voltage 
use 
3-phase (half-) full-wave 
voltage drive, low-voltage 
use 
Hall sensorless, built-in 
Switching regulator 
3-phase half-wave 


3-phase full-wave current 
drive 


nN 
n 


w iS] 


8 
g 
Ss 
3 
S 


1.2 


— _ _ 
wn No Ne 


0.7 


1.2 


DIP 14-P-S00A 
HSOP 20-P-450 


DIP [6P-300A; 
HSOP 16-P-300 


HSOP 20-2490 


DIP 14P-S00A 
HSOP 20-P-450 


SSOP 16-P-225A 


HSOP 16-P-300/ 
SSOP 16-P-225A 


HSOP20-P-450 


SSOP 24-P-300 


DIP 16-P-K0A! 


3-phase full-wave module 
3-phase full-wave module 


Output voltage adjustable, 
single type with stand-by 
function 


Output voltage adjustable, 
sequential dual type 


Single type 


Dual type 


Output voltage adjustable, 
dual type 


TA8405S 
TA7733F 
— 


| TD62M4700F 


TA8409S/F 


TD6803N 


Servo 
controller 


¥ TC906SN 


eS ee 


Dual type 


2. 


oO 


esr 
pS 


4% cb [eee 
30 | 1.5  |ssor i625 


SSOPI6-P-225A 


HSIPIOP! 
SOP 16-P-300) 
SIPS-P-A 


HSIP 7-P-A! 
DIP 16-P-300A 


Application 


For home use-type capstan/head motor 


For home use-type capstan/head motor 


For noiseless-type HiFi VCR capstan/head motor 


For home use-type capstan (TA7262P)/head motor 
(TA7262F) 


For low-voltage portable VCR 3-phase hall motor 


For portable VCR capstan/head motor 


For portable VCR capstan/head motor (version-up 
IC of TA7745P/F, built-in control Amp.) 


For portable VCR head motor, sensorless and 
high-efficiency, ideal for motor driver of VHS-C 
and 8mm VCR 


Same circuit as that of TA7259P/F, economic type, 
general-use 


Module based on 2SA1203 and 2SC2883 
Built-in diode, based on RN5006 and RN6006 


Offering a full line of general-purpose peripheral 
units with various functions (output voltage adjusta- 
ble, through-current restriction, standby, thermal 
shut down, permitting choice between TA7291P/S 
for home use types or TA7291S/F for portable types. 


For 2-motor loading drive type VCR (for cassette 
and tape) 


General-use 


General-use, dual type 


SIP9-P-A 


General-use, dual type 


Single-type for low-voltage 


SSOP 16-P-225A 


For loading motor of portable VCR 


Super low-voltage, low- 
saturation voltage, built-in 
free-wheeling diode 


Supermicro-sized type, 
output voltage adjustable 


with built-in peripheral 
amp 


SSOP 16-P-225A 


SIPS-P-A} 


SDIP 42-P-600 


Multichip IC based on low-saturation discrete 
transistor RN5006 and RN6006, ideal for loading 
motor of portable VCR 

Similar type of TA7291P/F/S (some functions 
not provided) 


Application specified 


with built-in peripheral 
amp/fully compatible with 
VISS and VASS 


SDIP 42-P-600 


Application specified 


TA8617S 
TA8618S 


FG Amp. 


SSIP 12-P 


1) Voltage-control type capstan (head) motor 
drive circuit (TA7262P/F) 


Veg @ 


GNO 
TA7262P 


THSIO3A x 3 


3) Low-noise current-control type capstan (head) 
motor drive circuit (TA8424F) 


TA8426F 


5) Portable VCR head motor drive circuit 
(TA8416F) 


18158544 
\ | 


Vs40.2~72V 
o 2SA1203 (7) «3 


Veo a 1G 12V 
O 


TAB416F 


THS100 series 


2) 


4) 


6) 


Current-control type capstan (head) motor: 
drive circuit (TA7259P/F) 


O Veg mw t2V 


Current-control type capstan (head) motor 
drive circuit (less external component type, 


TA8423P/F) 


CONTRO. 
SIGNAL 
INPUT 


POSITION ! 
SENSING } t 


Vee 12V 
oN EV 
cw/CCW 
SELECTOR 


Auto-focus/zoom motor driver circuit for 
movie cameras (Smart MOS TA8459F) 


ENABLE 


0.01 uF x2 


TA8459F 


motor 


3-6 CDP and Camera 


Envelope Function 


TA7256P 
TA8406P 
TA8&406F 
TA7272P 
TA8407P 
TA8407F 


TA7256P Dual-power operational amplifier 


Bridge driver 
(for brush 
motor) 


TA7272P Dual-power operational amplifier 


Dual-power operational amplifier with boot 
strap, for portable CDP 


TA8102P 
L__} 
TA8212F 


TA8102P DIP 16-P-300A 


TA8212F 
TA8410P 
TA8410F 
TA8410K/AK 
TA8449P 
TA7745P 
TA7745F 
TA8402F 


20-P-450 


DIP 16-P-300A Dual-power operational amplifier (economy 
HSOPI6-P-300 | type) 
dp 10-P TA8401/AK are high-voltage types 


Quad-power operational amplifier 


TA8410P 


L 


TA8449P 


HDIP L4P-S00A | 
DIP 16-P-300A 
SSOP 16-P-225A 
HSOP 20-P-450 


Quad-power operational amplifier 


3-phase half-wave (full-wave) low-voltage 
motor driver 


Hall motor driver 


(for brushless motor) 


05 SSOP L0-P-225 2-phase half-wave low-noise hall motor 
driver 


| 8 | o7 | SSOP 16-P-225A 3-phase half-wave low-voltage hall motor 
driver 


@ Available are TC9201F for servo processor and TA8101N for sense AMP. 


TA8422F 


TA8416F 


(1) Drive circuit for CD player motors (TA7256P) 


180 KQ 


Lens 


Lens 


Multilens 


150 kQ 100k Q 


Spindle motor 


Spindle motor o control signal 


* TA7272P and TA8410K/AK can be 
applied similarly. (Also, use 
TA8406P/F, TA8407P/F, and 
TA8410P/ F, with different 
packages, depending on applications.) 
High slew rate type TA8464K is available. 


4. DATA SHEETS 


TA7245BP/BP(LB)/CP/F 


MOTOR DRIVER IC. 


The TA72453P/CP are 3-phase Bi~directional motor driver 


seer TA7 245 BP 


It is designed for use VIR, tape deck, floppy disk and 


record player motor drivers. 


It contains output power drivers, position sensing 


circuits, control amplifier and CW/CCW control circuit. 


. 3-Phase Bi~Directional Driver and Output Current Up 


HDIP14-P-500A 


to +1.2A. 


. Few External Parts Required. 


TA7245CP 


. Wide Operating Supply Voltage Range 
Voc (opr) (MIN. )=7V 


Forward and Reverse Rotation is Controlled Simply by 


Means of a CW/CCW Control Signal Fed Into 10 PIN. 


High Sensitivity of Position Sensing Amplifier. 
HDIP14-P-500 


(Vp=lLOmV(Typ.), Recommend to Use TOSHIBA Ga-As Hall 
TA7 245 BP(LB) 


| Sensor 'TUS' Series.) 


Surge Protect Diode Connected for All Input Terminals. 
| 

\ (Position Sensing, Control, CW/CCW Control Inputs.) 
| 


. DIP-14F (TOSHIBA 5D14BP-P) Power Package. 


RATINGS (Ta=25°C) HSOP14-P 
CHARACTERISTIC 

TA7245BP 
TA7245CP 
TA7245BP (LB) 


TA7245F 


MAXIMUM 


SYMBOL 


RATING UNIT 


TAT 245F 


TQ (AVE) 


Output Current 


TA7245BP 
TA7245CP 
[TA7245BP (LB) 


HSOP20-P-450 


Power 
Dissipation 
(Note) 


Pp 


TA7245F watches 
Operating Temperature Topr EDIP14-P-500A: 3.0g (Typ.) 
LDIPi4—P-500 3.9g (Typ. 
Storage Temperature Tstg HeOpIL se 3 On es 
Note : Ta=25°C. Without heat sink HSOP20-P-450 0.8¢ (Typ.) 


TA7245BP/BP(LB)/CP/F 


BLOCK DIAGRAM 


5V (DC) 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


Quiescent Current 


Input Offset Voltage 


TA?245BP 
TA7245CP 
TA? 245BP(LB 


A 


POSITION 
SENSING CIRCUIT 


2 > Dy 


Rp 


(Unless otherwise specified, Vcec=12V, Ta=25°C) 


Residual Output Voltage 


Voltage Gain 


Saturation Voltage Upper 
Lower 


Cut-off Current UEPEE 
Lower 


Position Sensing Input 
Sensitivity 


Maximum Position Sensing 
Input Voltage 


Input Operating | Position 


NOLEGSE Control 


CW 


Rotation Control 


Input Voltage 


TA7245BP/BP(LB)/CP/F 


TEST CIRCUIT 1 


S3u“F 


lec 


INPUT 


VOLTAGE ~ 
2 Q 
4 
mh SW) (OFF AT Igg TEST) 
fan) 
ay 
oO 
POSITION ay 
SENSING aa) 
INPUT 2 © FRS INPUT 
iad =—9o9 
ay Rp= 220 
< Wy 
a 
VRF 


TEST CIRCUIT 2 


INPUT OVog= Lev 
VOLTAGE o> 
o a 
is 

a Vsat 

ma UPPER TEST 

- LOWER TEST 
Ay 
oO 
POSITION a 
SENSING a 
INPUT <i 
card 
& 
gt 
is) 


TA7245BP/BP(LB)/CP/F 


INPUT/OUTPUT CHARACTERISTICS 


Vor +e Sse OV V1) 


ZERO TORQUE ROTATION 


VnF shows voltage drop at RF. 
That is, in the case of star connection, when coil current is Iz,’ 
VNF=RFE- IL 


See the following circuit. 


A 
os 


Voc 


K 


¢ 


K 


Further, if inputs (11 pin, 12 pin) are shorted or Vj1]=V12, torque at the 
circuit becomes zero. However, this zero torque state also can be obtained by 
setting FRS input (10 pin) to specified voltage or by placing the circuit in 


open state and this is rather advantageous as current consumption is less. 


TA7245BP/BP(LB)/CP/F 


FUNCTION 
eee Se 
FRS (CW/CCW/STOP) POSITION SENSING INPUT OUTPUT 
INPUT H [ iP 
a Hb He La Lb Le 
+ — 
1 0 1 H L M 
1 0 0 H M L 
1 1 0 M H L 
0 1 0 L H M 
0 1 il L M H 
0 0 1 M L H 
1 0 ne L H M 
1 0 0 L M H 
1 1 0 M ds H 
0 1 0 H L M 
0 1 1 H M L 
0 0 1 M H L 
1 0 1 
1 0 0 
1 1 0 High Impedance 
0 1 0 
0 1 1 
0 0 1 


Note: 


"1" of the hole element input means that voltage above +l0mV is applied to the 
positive side of each hall element from the negative side and "0" means that 
voltage above +l0mV is applied to the negative side from the positive side. 

In this case, needless to say, DC potential must be within the specified common 
mode voltage range of hall element input. 

Further, "H", "M" and "L" of output mean Vcc-VsatT1=1/2 Vcc and VsaT2, respectively, 
and "L", "H" and "M" of FRS input mean application of voltage within specified 
values of VF, VR and VS, respectively. 

Further, by applying required voltage for control input (VIN+, VIN-), measure 


the circuit in operating state. 


TA7245BP/BP(LB)/CP/F ——=—$==—$$ = == —_$ _—_—_$ ~ 


TA7245BP APPLICATION CIRCUIT 1 


CONTROL SIGNAL INPUT 
foe ~-o Voco=12V 


aon 
tay 
oo 
* FS \ CW/CCW SELECTOR SW 
ee \ O—W—0 5V (DC) 
7.5kO, 


1O“FXS 


: COIL CURRENT 


HOLE POWER 
SUPPLY 


Coro 
| 

| 

| 

| 

| 

| 

I 

L 


A POSITION SENSING ELEMENT, 
REGULATED SUPPLY VOLTAGE OR 
CONSTANT CURRENT DRIVE AVAILABLE 
(THE CIRCUIT SHOWS THE LATTER) 


# 1 Vz of a ZENER diode should be decided in accordance with the DC level of 
control signal input. (Vz=2.5~9V. If temperature characteristic is to be 
taken into consideration, 5V is recommended. Further, DC potential at the 


negative control input 11 pin becomes VzZ+RF- IL) 


«2 As to Rp, although it should be decided acoording to coil impedance, F/V 
converted voltage (control input) and required starting torque, it is 


recommended to set at 0.3~ 59. 


* 3 Connect, if required. 


—48— | 


_ —_—$_$_ $$ 2458 /BPILBY/CP/F 


APPLICATION CIRCUIT 2 


—o Vog=12V 
INPUT VOLTAGE 


POSITION 
SENSING INPUT CW,/CCW SELECTOR SW 


—O—O- 5V 


TAYR45BP, CP, BP(LB) 


Pp — Ta  TA?245BP, CP, BP(LB) Pp — Ta TAY 245F 
THERMAL RESISTANCE THERMAL RESISTANCE 
Rtn(j-c )=8C/W Reh( joe = 1SC/W 
Sr Rth(j-a) = 180C/W 
_ Rth(j-a)= 54°C 7W = e th(j-a) 
Si ° Note With 50x50X 1mm 
> S \ Fe HEAT SINK 
Ay iv 
Hoan H 
Be 8 
ro] a 
aa ra) 
. E 
: : 
& & 
\ 
0 50 100 150 200 
AMBIENT TEMPERATURE Ta (‘C) AMBIENT TEMPERATURE Ta (‘C) 
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CONTROL SIGNAL INPUT METHOD 


Normally, control voltage which is proportional to (or inversely proportional to) 
rotation speed (F/V converter etc.) is fed into the front stage of the TA7245BP 
differentially or single polarity. The gain from control input of the TA7245BP to 
output (at Rp terminal) is 5.5 times as indicated in the specification. It is 

however possible to improve characteristic of W/F, etc. by reducing the gain with 

NF applied. 

it’s application example is shown in the diagram below. Further, when NF is applied 
(Also, when not applied), it is necessary that DC voltages (V11,V12) of control inputs 
(11 pin, 12 pin) are within the range of values (2.0~Vcc-2.5V) shown in the standard. 
In addition, when input DC level and F/V converted output (control output) cannot be 
matched with IC input, a DC level shift diode and attenuator should be inserted in 
front of IC input. An example is shown in Fig. l-c. 


a) IN CASE OF POSITIVE INPUT 


Ne sae ) Fig. l-a 
Vipev 
/ usVz 
Vieont. 6. TA? 245BP/CP 
BP(LB ee 
ORE LLE) VYi2>Veont 

g Be 
a 
aD wo 
ef o> 
als 


Vz Ry 
5V IS RECOMMENDED 


b) IN CASE OF NEGATIVE INPUT 


(NX Veont) 
Fig. 1-b 
R UR 
Rg Rs= ait = 
Wine 16: . TAT245BP/CP 
/ BPCLB) : 
Veont O Wy Vi27Vret 
Re 
: Ry 
Vil =Veont’ RF Rp 
Rg 
eda INPUT PIN 
Ry DC level of control output is 
shifted by a zener diode and 
Vz control signal output is 
attenuated by R] and R2. 
Fig. Il-c 


TA7245BP/BP(LB)/CP/F 


POSITION SENSING ELEMENT DRIVING METHOD 


The TA7245BP has a wide range of common mode voltage range (the specification is 

2 to Vcc-2.5V and therefore, 2 to 9.5V when Vcc=1l2V) of the position sensing element 
(generally, a hall sensor) input and therefore, both the constant current drive and 
constant voltage drive of a hall sensor are applicable. 

As a hall sensor, Toshiba Ga-As hall sensor THS series are recommended. 

When compared with In-Sb hall sensor, the Ga-As hall sensor has various merits such 
as excellent mechanical strengths, temperature stability and less saturation 
characteristic to magnetism and current. 

However, it is considered that use of this sensor was so far difficult as it’s 
sensitivity is lower than In-Sb hall sensor. On the TA7245BP in order to make it 
possible to use the Ga-As hall sensor which has merits on almost all items except 
sensitibity, sensitivity of the position sensing amplifier has been increased with 
less offset voltage. Further, if W/F characteristic is poor, increase of hall input 
may be effective in some cases. (However, be careful not to exceed max. allowable 


input). 


—e— Voo Voo 


3 Re Ra 


Rg 
TIT 
POSITION SENSING ELEMENT 
DRIVING METHOD (1) (2) 


(For details refer to the technical data for Toshiba Ga-As hall sensor THS series.) 
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CAUTIONS IN APPLICATION 


Ic for motor drive have several high impedance input terminals such as hall element 
input, control signal input, etc. and to handle a switched high output current. 
Because of such a reason. Care should be taken not to make a parasitic oscillation 
path caused by unnecessary feedback. 

Further, as load is a coil, it is necessary to pay attention to prevent destruction 
by impulse at time of ON/OFF, particularly, application of voltage and current in 
excess of standard values to the output transistor when supply voltage is at high 
level (Vcc=18V or above). It is recommended to use the TA7245BP at supply voltage 
below 12V and the TA7245CP at below 18V. If they are used supply voltage above 


these values, the above-mentioned cautions should be followed. 


(1) CAUTIONS FOR RELIABILITY DESIGN 


a) Do not into the output transistor inside IC into the high voltage and current 
operating region. 


(Especially, when a motor is locked, Vcc is ON/OFF, output is shorted, etc.) 


b) It is desirable to design the output ringing absorbing capacitor in 
capacitance as small as possible (the output transistor may be destructed by 
charging/dis-charging current of this capacitor in some cases). 

If it becomes a problem, it is recommended to review not only capacitance 
but also connecting point and connecting method (delta or star connection) in 
addition to taken an oscillation preventing measure described later further- 


more, to insert resistor (39 to 300) in series to the capacitor. 


c) In installing to a printed circuit board, be careful not to apply an abnormal 


force to the fin of IC and moreover, to solder in several seconds (at 260°C). 


d) It is an effective method for assuring reliability to provide a large earthing 
area on a printed circuit board to promote heat-radiation from the soldered 


fin of IC. 


(2) CAUTIONS FOR WIRING 


It is recommend to design a print pattern with the following methods taken into 


consideration in order to prevent parasitic oscillation. 


a) 


b) 


TA7245BP/BP(LB)/CP/F 


The output coil current path line should be provided separately from other 
earth one because the coil current includes switched high current. 

In particular, it is recommended to design a line from Rp terminal (5 pin) to 
the earth so that it’s impedance does not become common to other circuits. 
(This is especially important.) 

If this is not possible or oscillation cannot be eliminated completely, it is 


adviced to connect a capacitor of 0.001~0.14F paralelly with Rr. 


IMPEDANCE MUST NOT BE 
COMMON TO OTHER CIRCUIT 


C =0001~O14F 


Fig. 2 


It is also recommended to provide the hall element drive current path 
independently. (Especially, separately from the output current path) 
Further, if plunging input to the position sensing element is expected, it 
is advised to insert a capacitor of 0.05~14F between the plus (4+) and minus 
(-) terminals of each position sensing input. 

In addition, it should be also TAT 245BP/CP i 
consider to insert resistors in /“BP(LB) 


series to all hall element 


inputs. If plunging input to 


control input is expected, HA 
connect a capacitor of 
s0Q~ 2k0, 
0.001~0.14F between control 
terminal and GND. 
DO NOT GIVE COMMON 
IMPEDANCE TO OTHER CIRCUIT @ND 


Fig. 3 


TA7245BP/BP(LB)/CP/F —=—$_$_=<$<$—_$=_—_<$<$= —— —— 


c) If parasitic oscillation in a high frequency range above 5MHz is observed, 

commonly connect the capacitors from all coil outputs and connect a capacitor 
(C=0.01~ O.1uaF) to Rp terminal (5 pin) from this connecting point (Fig. 4-a). 
Further, it is also recommended to consider a method to connect capacitors to 


RF terminal from respective coil outputs separately from the ringing absorbing 


capacitor (Fig. 4-b). 


TA? 245BP/CP 
/ BPC LB) 


TA?245BP/CP 
/ BPC(LB) 


C=001~ O1luaF 


C=0.001~0.14F 


Rp 


It is recommended to connect a path capacitor directly from Vcc terminal 


d) 
Further, it is also effective 


(9 pin) without giving common impedance to GND. 


to insert C2 (0.01~0.1z#F). 


TAT2L45BP/CP 
/BP (LB) 


Fig. 5 


(3) 


a) 
b) 
c) 


d) 
e) 


TA7245BP/BP(LB)/CP/F 


CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR 


It is advised to connect the output ringing absorbing capacitor to GND from each 
coil terminal. In addition, it is also advised to consider the following methods 
from the viewpoint of parasitic oscillation prevention as well as destruction 


prevention. 


Change of capacitance 

Delta connection (Fig. 6-a) 

Connection to Vcc instead of GND (Fig. 6-b). In this case, however, attention 
should be paid to destruction. If voltage/current locus is outside ASO, it is 
necessary to connect resistors in series with capacitors. 

And propose to connection to RF terminal. 

Connect resistors in series with capacitor (Fig. 6-c). 


Combination of a), b), c) and d). 


TA? 245BP/ CP 
/ BP (LB) 


TAT245BP/CP 
/ BP (LB) 


USE A BIPOLAR TYPE 
CAPACITOR 


Fig. 6-a Fig. 6-b 


TAT245BP/CP 
/ BP (LB) 


Fig. 6-c 


TA7245BP/BP(LB)/ CPF > 


OTHER CAUTIONS 


Depending upon capacity and connecting method of the output capacitor, the output 
transistor inside IC may be destructed in some cases and it is therefore recommended 
obtain voltage/current locus of the output transistor through the measurement 

shown below and confirm that the locus is within ASO. (Especially, the measurement 


at time of SW ON/OFF, CW rotation-—CCW rotation>CW rotation is important). 


CURRENT PROBE 


TO Y-AXIS OF 
OSCILLOSCOPE 


RECOMMENDED TO TAKE NOT ONLY 
La BUT ALSO Ly AND Lg 


ee TO X~AXIS OF 


OSCILLOSCOPE 


Ig 


VOLTAGE “ CURRENT LOCUS 


Fig. 7 


r | 


DC MOTOR DRIVER. 


The TA7247AP is a 3-phase Bi-directional supply- 
voltage-controlled motor driver IC providing all 
the active functions necessary for switching- 
regulator-controlled FAN MOTOR of electrical Air 
conditionor. 

It's designed for especially energy saving air 
conditionor applications and suitable for use any 
other motor driver applications. 

It contains 3-phase Bi-directional power driver, 
cW/CCW control circuit, comparator and oscillator 


for switching regulator, and protect circuits. 


FEATURES: 
. Voltage Controlled 3-Phase Bi-Directional Motor 
Power Driver. 

. Output Current Up to 1.5A. 
. High Sensitivity of Position Sensing Inputs 

: Vy=40mv (Typ.) 
. Built in Over Current, Over Voltage, Low Voltage 
. More Power-up Applications with Additional Power 
. Recommended Supply Voltage : Vcc1=30V(Max.) 

Vcc2=5V 
MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


Weight: 8.2g (Typ.) 


and Thermal Protect Circuit.. 


Transistors. 


Supply Voltage (Motor) 


Supply Voltage (Control) 


Output Current had 


Power Dissipation (Note) 15 


Operating Temperature -30~75 


Storage Temperature -55~150 


Note : Te=25°C 


TA7247AP 


BLOCK DIAGRAM 


Hb He 
tot 7 


Ha 
iS 
cw/CCWw 7 
CONTROL 3-PHASE LOGIC 


OVER VOLTAGE 
OVER CURRENT 


LOW VOLTAGE 


Vocl 


Le U 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


Vec2=5V, Ta=25°C) 


TA7247AP 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. UNIT 
Quiescent Current Icc I9=0.75A = 15 20 mA 
I9=0.75A - La5 2.1 
Upper Side VSATL I9=0.9A - Ls7 2.4 
Saturation To=1.2A - 1.9 - 
Voltage y 
I9=0.75A - 1.4 240, 
Lower Side VsaT2 To=0.9A - T5263. 
Ig=1.2A - L372 - 
Leak Current Peper. eide thu 7 a ne BA 
Lower Side ILL - - 100 
Current Limitter Sensitivity Rsc=0.20 180 | 220 | 300 mV 
Over Voltage Protector 38 oak V 
Operating Voltage 
Thermal Shut-down Operating fo) 
150 - - Cc 
Temperature 
Low Voltage Protector 
: - 5B o:/ - Vv 
Operating Voltage 
Position Sensing Input Sine wave a 
Sensitivity 100mVpeak, 30Hz) 
Frequency = 
Oscillator [Amplitude = 
Temperature- _ 
Coefficient 
Output Current ai 
Saturation 7 
Voltage a 
Comparator Turn-ON Time - 
Turn-OFF Time a 
Duty Ratio V20=2V - 50 = % 
Duty Ratio 6 
Temperature - 0 - 4/-C 
Coefficient 
=| 
Operating Voltage 4.5 5.0 5.5 Vv 


FUNCTION 
a) FORWARD ROTATION MODE (PIN 18 Open or 2.5V Min.) 


Via 
(V17-Vis) 


Vup 
(Vis-Via) 


Vic 
(Vis-Viaz) 


Vy,q OUTPUT 
(445 ) 


Vip OUTPUT 
(6+7 ) 


Vue OUTPUT 
(8+9) 


———$—$——$—$—$—$— KL TAT247 AP 


b) REVERSE ROTATION MODE (PIN 18 GND or 0.4V Max.) 


Vua 


Yup 


Vie 


Vuq OUTPUT 
(445 ) 


Vip OUTPUT 
(647) 


Vy OUTPUT 
(84+9) 


TA7247AP 


APPLICATION OF TA7247AP 


(1) 


as eae 
Vor=Voce S75'¢ ) Ce Re 


DESIGN METHOD OF SWITCHING REGULATOR OSCILLATION CIRCUIT (PWM generating circuit). 
The PWM wave generating circuit that controls the switching regulator output 
switching transistors is shown in Fig. 2. 

The circuit consists of a triangular waveform generating circuit that generates a 
comparison signal and a comparator that compares the comparison signal from the 
triangluar waveform generating circuit with output voltage from the switching 
regulator. (In the example shown in Fig. 2, output level is such that "H" level 
is at Voc? level (=5V) and "L" level is typically at 0.5V as specified in the 
standard.) 

In this oscillation circuit, positive feedback is added to the differential 
comparator to provide hysteresis. "H" and "L" levels of triangular waveform 
output are expressed, respectively, by the following equations: 


R2+R3 


Vcr MAX. = RFR o+R3 * Vec2 = 2.69V 
= R2 : a3 
Son MIN: 5 tap Vec2 = 1.25V 


Ql shown in Fig. 2 is for a discharge path and R4 decides discharging time cons- 


tant together with an external capacitor Cf. 


Fig. 1 TRIANGULAR WAVEFORM GENERATING CIRCUIT OUTPUT WAVEFORM (Pin (19)) 


Vor MAX. (= 269V) 


~_ 


DISCHARGING TIME IS DECIDED 
CHARGING TIME 1S BY Cre AND INTERNAL Rg 
DECIDED BY Rg AND Cr. 


(- ——_ 
1 ( Vop=2.69-8 Ra*Cp  ) 


Further, oscillation periods to and tj are decided by the following equations: 
to = 0.4845-Ce-RE (sec) 
ty = 0.7664-C£-R4 (sec) 
Where, R4 is an internal resistor (+=1.3kq) 
Further, as resistance of the resistor R4 in IC varies by about +20%, it is 
recommended to use R4 in actual application at Rf=>R4 to suppress internal fluc- 


tuation of resistance in IC at the minimum level. 


—§2— 


t 


5V 


TA7247AP 


Fig. 2 PWM WAVEFORM GENERATING FROM THERMAL SHUT DOWN & OVER VOLTAGE 
PROTECTIVE CIRCUITS 
CIRCUIT 
COMPARATOR CIRCUIT ag OSCILLATION CIRCUIT 


ERROR 
SIGNAL OSV 
INPUT Pwm output TYP 


The comparator circuit consists of a differential amplifier which is operated by 
PNP differential input. 

DC level to the Ct terminal is decided by DC level at the CR terminal (Pin (19)) 
and required duty ratio. 

As DC level at the CR terminal is 1.25 ~2.67V as shown in Fig. 1, it is recommen- 
ded to input DC at a level corresponding to DC level at the CR terminal. 

Further, R¢ and Triangular waveform oscillation period characteristic is shown 

in Fig. 3 and PWM output waveform duty ratio vs. (20) pin voltage characteristic 


in Fig. 4. 


TA7247AP 


Fig. 3 Re— OSCILLATION PERIOD CHARACTERISTIC 


Ce=1000pF 


OSCILLATION PERIOD (#8) 


Veo2=5V 
Ta=25C 
0 50 100 150 200 250 
Re (kQ) 
Fig. 4 DUTY RATIO—Vc CHARACTERISTICS 
Ton Torr 
rt 
iS 
s 
DUTY RATIO 
oS 
S| Raton aaa fe | 
= Tont+Torr “za 
oH 
lad 
BS. 
Q 


tre | ne=200%0 
: H ead 
_oe Ta=25CT 


12 #13 14 15 16 17 418 #19 20 
Vo (@0 PIN) (Vv) 
(2) POSITION DETECTING CIRCUIT (Hall element input circuit) 

The Position detecting circuit is shown in Fig. 5. This circuit consists of a 
differential amplifier having hysteresis (=20mV, typical). 
As operating DC level (CMR) is about 1.5V at the lower side and Vcc-1.8V at the 
upper side, it is recommended to input constant voltage drive from Vcc2 at level 
higher than hysterisis by 3 times or more (60~70mV). 


If the hall element is removed during the rotation, IC can be destructed. 


(3) 


TA7247AP 


Fig. 5 POSITION DETECTING CIRCUIT (Hall element input) 


FORWARD/REVERSE ROTATION SELECTOR CIRCUIT 

The forward/reverse rotation selector circuit is shown in Fig. 6. The forward 
rotation (or reverse rotation) is resulted when Pin (18) is opened (or at 2.5V 
or above), while the reverse rotation (or forward rotation) is resulted at GND 


(or at 0.4V or below). 


Fig. 6 FORWARD/REVERSE ROTATION SELECTOR CIRCUIT 


A224 ——————————————————————————————— 


(4) OUTPUT CIRCUIT 
The output circuit is shown in Fig. 7. The upper side of the circuit (Pins (5), 
(7) and (0)) is for outlet, whichle the lower side (Pins (4), (6) and (8)) is for 
intake. When the built-in output transistors are used, Pins (4) and (5), (6) and 
(7), and (8) and (9) shall be shorted, respectively. 
When transistors are externally mounted for increasing the capacity largely, they 


shall be connected as shown in Fig. 7. 


Fig. 7 OUTPUT CIRCUIT 
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(5) PROTECTIVE CIRCUITS 

a) Over Voltage Protective Circuit 
If voltage at Vcc, terminal exceeds normal voltage (38V), Q2 in Fig. 2 is ON to 
inhibit PWM output and at the same time, the output circuit is OFF. 

b) Thermal Shut Down Circuit 
If temperature at the junction point exceeds specified temperature (150°C), 
similar to a), above, Q2 in Fig. 2 in ON to inhibit PWM output and at the same 
time, the output circuit is OFF. 

c) OVER CURRENT PROTECTIVE CIRCUIT 
If Vasc in Fig. 7 exceeds specified voltage (Vasc=Rsc:Isc), the output circuit 
is OFF. 

d) Excessively Low Voltage Protective Circuit 


If voltage at Vecl, terminal drops below specified voltage, the output circuit is : 
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OFF. Further, this circuit is a malfunction preventive circuit. 


APPLICATION CIRCUIT 


Voce = 5V 


SPEED SIGNAL 


cPuU 


CW/CCW SIGNA 


Bp cee pee es a oS Sec 2 
YVOQOOOOO® 

| 

| 

Yoo SWITCHING ‘ 

REGULATOR 

! Bie eae 
: 
sH 

| 

Pit es, EE es, Fe 

Voc: (MOTOR DRIVING POWER SUPPLY ) 


Note : In case of the open-loop control by CPU, rotating speed is controlled by the 
rotation control signal (analog output) from CPU. However, the closed-loop 
control by the feedback signal taken from the switching regulator output is 
also possible. 

In this case, the connection shall be made as shown in the above circuit 


diagram. 


TA/248P 


DC MOTOR DRIVER 


The TA7248P is a DC motor (3 phase) driver IC. 
It contains regulator, position sensing amplifiers, 
control amplifier, quick stop circuit and drivers. 


Maximum output current (Bi-direction) of driver is 


+900mA (average). 


Hall element is used as a position sensor. 
By combining this IC and TA7674P (or TA7715P) F-servo 


motor driver system is available. 


FEATURES : 


. Driver for Hall Motor (3 phase) 


. Large Output Current (Bi-direction) 


To=t900mA (average) 


. Built-in Reverse Rotation Detector and Quick Stop 


Circuit. 


Regulator for External Circuits 


: VouT=10.7V, Lo=50mA 
. Operating Supply Voltage 


MAXIMUM RATINGS (Ta=25°C) 


: Vec=l6~ 32V 


CHARACTERISTIC 


| SYMBOL 


Supply Voltage | Vcc 
Output Current To 
Regulator Output Current Icc2 
Power Dissipation (Note) Pp 
Operating Temperature Topr 
Storage Temperature Tstg 


Note : Tc=75°C, Pp=3W(Max.) 


at no heat sink (Ta=25°C). 


Weight: 


HDIP20-P 


8.2g (Typ.) 


Cc 
§ 
I 


TA7248P 


BLOCK DIAGRAM 


17 ~ Voo 


Voog=107V \woge VNF Voc 


(s0maA) 
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ai 


TO HALL SENSOR =o FS (ON : STOP) Ae 


ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vec=30V, RL=279, Rf=2.20, Ta=25°C) 


+7 


CUIT 
Supply Current Icc 1 ~ 5) - 13 { mA 
Input Offset Voltage Vio 2 -9 - 95 mV 
Input Dead Band | 2 Vpyo=3.5V 22 - 190 mV 
Residual Output Voltage VOR 2 - - 10 mV 
Voltage Gain 2 0.8 - Dey 2 
Saturation Voltage | _UPPe™ 3°} vini=4.5V, Vin2=3.5V LL — = tke Vv 
[ Lower VSAT2 - - 3.8 
Gitcobe Curent Upper Tocl Vin1=4-5V, VIN2=3.5V - - 15 HA 
Lower Ry =100kO. - - 15 
To Threshold Voltage - 6.2 
To Saturation Voltage VsAT TO Rp =6kQ. = 
Output Voltage RpL=5600 10.2 
Load Regulation Voltage Rp =560Q~° ze 
Ripple Rejection RL =5600, f=lkHz 50 
Temperature Coefficient RL =5600 -2 


TA7248P 


INPUT OUTPUT CHARACTERISTICS 


Rp=2.20, 
Rp=270, 


OUTPUT VOLTAGE Voge (Vv) 


0 20 40 60 80 
Yie ~ Vis 
INPUT VOLTAGE (mV) 
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APPLICATION CIRCUIT 


T ro Voc 
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Ra and Rp should be determined by characteristic of hall sensor. 
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TA7256P 


DUAL POWER OPERATIONAL AMPLIFIER. El 


TA7256P is a dual power operational amplifier. 

It is intended for use especially DC MOTOR 
positioning system applications such as, Arm Driver 
(for Audiodisk Players), head or voice coil motor 
drivers (for Floppy and Winchester Disk Drivers) 


and any other power driver applications. 


FEATURES: 
HSIP 10 Pin Power Package Capsealed, 


- Built-in Over Current Protector. 


Few External Parts Required. Weight: 2.47g (Typ.) 


Output Current Up to 0.5 A. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage Vcc, VEE +18 


Output Current IO (AVE) 0.5 


Power Dissipation (Note) Pp 12.5 


Operating Temperature Topr -30~75 


Storage Temperature Tstg -55~150 


Note : Te=25°C. 


TA7256P 


ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=15V, Vpp=-15V, Ta=25°C) 


T wang, 
TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN.| TYP.} MAX.] UNIT 
IT | 
+ 
Quiescent Current Icc - 10 20 mA 
Input Off Set Current Ito - | 10 200 nA 
Input Bias Current It =o th 100 700 nA 
t 
Input Off Set Voltage VIO - 2 7 mV 
Output Voltage re UPnee. Vou Rp=330 12.0 [13.0 ~ V 
| Lower VoL -12.0}-13.0 - | 
Open Loop Gain Gyo _ | 100 qe dB 
1 
Input Common Mode Voltage CMR +12 +14 7 
Range 
; ; + 
Common Mode Rejection CMRR 70 90 _ 4B 
Ratio 
Supply Voltage Rejection SVRR = 50 150 |xv/v 
Ratio 
Gy= =330 
Slew Rate SL vets: Bias S: ots. || 
R=10Q, C=0.1uF sec 
; F 
Short Circuit Current Isc Rsc=2.20 - 0.35 - A 
Cross Talk CT RL=330, Vout=l1Vp-p - 60 - dB 


BLOCK DIAGRAM 


TA7256P 


Pp MAX — Ta 


| @ INFINITE HEAT SINK 
: | | @) 80cm®x2mm Ag 
rt TE NTT 
NO 
\ 


Pp MAX (W) 


ALLOWABLE POWER DISSIPATION 


100 1x0 140 160 
AMBIENT TEMPERATURE Ta (CC) 


a 


APPLICATION CIRCUIT 


———o Voc 


O OUTPUT 1 


WA 


O.14F 100 


Ht 


TA7Z56P 
Q OUTPUT & 


1002 


Wh 


QluF 
(t 


} 


VBE G0.7V) 
TO MAX. 


Rsc = —o Var 


APPLICATION CIRCUIT 2 
(Compact Disk Player Use Actuator System) 


180kQ, 


WW 
tt 
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TA7237P 


BRIDGE DRIVER BL 


The TA7257P is a Full Bridge Driver for blashed DC 
Motor Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 
operations are available. 

It's designed for Loading and Reel Motor driver for 
VTR and Tape Deck, and any other consummer and 
industrial applications. 

TA7257P has Operation Supply Voltage terminal and 


Motor Driving Supply Voltage terminal independently 


therefore Servo control operation is applicable. 


Weight: 1.9g (Typ.) 
FEATURES: 


Output Current Up to 1.5A(AVE.), and 4.5A(PEAK). 
4 Function Modes (CW, CCW, STOP and Brake) are 
Controlled by 2 Logic Signals Fed into 2 Input 
Terminals. 

. Built-in Over Current Protector and Thermal Shut 
Down Circuit. 


. Operating Voltage Range : Vcc=6~18V 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Peak Supply Voltage Vec MAX 


Operate Supply Voltage Vec(opr) 


Output Current Io (AVE) 


Peak Output Current Io (PEAK) 


Power Dissipation (Te=75°C) Pp 


} 


Operating Temperature Topr 


Storage Temperature Tstg 


BLOCK DIAGRAM 


THERMAL PROTECT 
OVER CURRENT 


TA7257P 


Ons 


MODE 


Brake 


Cw/ CCW 


CcW/ CW 


ELECTRICAL CHARACTERISTICS 


High Impedance 


Stop 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. | TYP.| MAX. | UNIT 
CUIT 
Vcc=18V 
Tccl OUTPUT OFF STOP MODE Beet |e 
Supply Current 7 - q mA 
cc=18V, OUTPUT OFF 
Tec2 cW/CCW MODE £On} ee 
UPPER Vsl U 
} Vec=18V, Ip=0.1A 
Saturation Voltage | EOE Vs1 L Vv 
UPPER Vs? U Vec=18V, I9=1.1A 
LOWER Vs2 L 
Leakage Current L Ven IL u V=18V vA 
LOWER Ly ts 
Vv 1=95° 
Input Voltage 1,2 IN(H) pla i Sy Vv 
VIn(L) 
PPER Vv 
Diode Forward 4 VERE FU Tp=1.0A Vv 
Voltage LOWER VFL 
Limitting Current Isc a A 
Input Current TIN Input GND uA 


TA7257P 


Py) — Ta 
16 
S Reh (j-c ) = SC/W 
R 5a )= 100°. 
ae th(j-a) Ail + 
iS} 
a 
3 oN 
E ae 
<= 3 a 
a ne 
a ds 
3 ea 
ot 
oe 4} a 
i = 
[o) 
ia 10 100 
INPUT POWER PULSE t (s) 


0 50 100 150 200 
AMBIBNT TEMPBRATURB Ta (‘C) 


APPLICATION NOTE 


(1) INPUT CIRCUIT 
Input circuit is shown in Fig-l. It's a "Low active" type voltage comparator 
that's one input connect to Input terminal ( 1,or 2 PIN) and the other to 
built-in temperature compensated voltage reference (VpH=1.4V Typ.) 
If a voltage above Vjy(q) fed into the Input Terminal that means "Logic 1" and 


less than VIN(L) or connect to GND means "Logic 0". 


INPUT COMPARATOR 


v 


: IN 
Vv > VINCH) 


V<VIN(L) 


Vey (14Vv) 


Tin 
(10#A MAX, ) 


(Fig.-1) 


TA7257P 


(2) BASIC APPLICATION CIRCUIT 
Fig-2 shows the basic application circuit. 
Optimum values of the C, R depend on the inherent constant of a motor and 
parasitic C,R values around the circuit. 


Normally, recommended to use 0.14F and 330. 


© Voc 


CONTROL INPUT 
SIGNAL 


(Fig.-2) 


(3) ADDITIONAL DIODE 
I) If the braking operation is so loose, connect a additional diode between 


each output to GND, (See Fig-3(a)) 


Mm If the back electromotive pulse generated in output coil is so strong. 
Internally connected back electromotive suppression diode may be damaged 
by this pulse. 

In such a case connect a additional diode between each output to Vcc. 


(See Fig-3-(b)) 


—O Vac 


TA?RSOTP TAT2Z57P 


Fig 3-(a) Fig 3-(b) 


TA7259F/P/P(LB) 


DC MOTOR DRIVER IC. 


The TA7259P is a 3-phase Bi-directional motor driver IC. 
It designed for use VIR tape deck, floppy disk and 
record player moter drivers. 

It contains output power drivers, position sensing 


circuits, control amplifier and CW/CCW control circuit. 


. 3-Phase Bi-Directional Driver and Output Current Up 
to +1.2A. 

. Few External Parts Required. 

. Wide Operating Supply Voltage Range 

: Voc (opr) (MIN. )=7~20V 

. Forward and Reverse Rotation is Controlled Simply by 
Means of a CW/CCW Control Signal Fed Into 10 PIN. 

. Eigh Sensitivity of Position Sensing Amplifier. 
(Vy=LOmV(Typ.), Recommend to Use TOSHIBA Ga-As Hall 
Sensor "THS" Series.) 


Surge Protect Diode Connected for All Input Terminals. 


(Position Sensing, Control, CW/CCW Control Inputs.) 
DIP-14F (TOSHIBA 5D14BP-P) Power Package. 
Second Version of TA7245BP 


(It's have a better stability) 


MAXITMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Output Current | Io (AVE) 
TA7259P 


Power 


Dissipation TA7259P (LB) 


(Note) [t47959F 


Operating Temperature 


Storage Temperature 


Note : No heat sink. 


TA7259P 


HDIP14-P-500A 


TA7259P(LB) 


TA7259F 


HSOP20-P-450 


Weight: 
HDIP14-P-500A: 3.0g (Typ.) 
HHOP14-P : 3.0g (Typ.) 


HSOP20-P~450 : 0.8g (Typ.) 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


Quiescent Current 


(Unless otherwise specified, 


FRS Open 


Vcc=12V, 1 


TA7259F/P/P(LB) 


FRS=5V 


Vcc=22V 
FRS=GND 


Input Offset Voltage 


Residual Output Voltage 


Vin-=Vint=7V 


Voltage Gain 


RNF=2.20 


Upper 


Saturation Voltage 
Lower 


IL=400mA 


Cut-off Current elwaaad 


Vc=20V 


Position Sensing Input 
Sensitivity 


Maximum Position Sensing 
Input Voltage 


Input Operating Position 


Ne Viage Control 


Rotation Control 
Input Voltage 


TA7259F/P/P(LB) 


BLOCK DIAGRAM 


TAT259P 
TA?259P(LB) 


STATREQOR ovr PIN No. 


POSITION 
SENSING CIRCUIT 


vei 


5V(DC) 


FUNCTION 


FRS POSITION SENSING INPUT COLL OUTPUT 
co Pn) 


Ss come Fr Pl es re s&s eG ew 
a Ss rr S&F Dlr ss Bee 
ect Sa) a ES 


High Impedance 


OCOrPrF FO O]O FF FP oO O]OrF Fe KF OO 
KH —& OC OF OO FIL rF FF OG oO oO KFIrF FF Oo oO Oo Ff 


1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 


Zz 
oO 
Hq 
eB 
<q 
Ay 
Pay) 
oa 
an 
4 
(=) 
= 
oO 
Ay 


TA7259F/P/P(LB) 


INPUT vs OUTPUT 


Yue = Rup Ip 


Q 
< 

Il 
plo 


Vin - Vin+ > (V1 -Vig) 
0 TORQUE ROTATE 
- TAY259P 
Pp — Ta { _ 
i . TA? 259P(LB)) Pp — Ta TA? 259F 


Reh 
Rtn(j-c )=1SC/W 
Rtn( j-a) =i80'C/W 


Rth 
Rth(j-c )=8C/W 


Rtn( j-a )=54°C/W 


Note 
With 50X50X1mm 


"2 heat sink 


POWER DISSIPATION 
Pp (WwW) 
POWER DISSIPATION 

Pp (W) 


ie) 50 100 150 fe) 50 100 150 200 


AMBIENT TEMPERATURE Ta (‘C) AMBIENT TEMPERATURE Ta (‘C) 


TANF PPB) ——_—_——————_—_—_—_—$—<—_—<—«—«—«————_—_—s_)" —_ 


APPLICATION CIRCUIT 


TAT259P 1.5kO 
% 
TA7259P(LB)% 7A7259F 


SS3uF 


CONTROL 


INPUT Voo= lev ! 
f 


TA7259P 


5V 


Note : The TA7259P is a second version of TA7245BP. 
The main difference are PIN CONNECTION (PIN 8 and PIN 9 only) and stability. 
Refer to TA7245BP Techical Data if you need further application data. 
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DC MOTOR DRIVER (2 PHASE Bi-DIRECTIONAL) 


The TA7260P is a 2 Phase Bi-Directional type 

Motor Driver IC designed for use Floppy Disk, 

VIR and Tape Deck Motor Drivers. 

It contains Output Power Drivers, Position Sensing 
Amplifiers, Control Amplifier and Voltage Regulator 


for external circuit. 


FEATURES: 

. Output Current is up to 0.9A(AVE). 

. Built in Reverse Rotation Detector. 

. Voltage Regulator for External Circuit 
. Vout=l0.7V(Typ.-), Ig=50mA (Max. ) 


. Few External Parts Required. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Supply Voltage Vcc 


Output Current Tout 900 


Regulator Output Current Icc2 50 


Power Dissipation Pp 2.3 


Operating Temperature Topr ~30~75 


Storage Temperature Tstg -55~150 


Weight: 


TA7260P 


HDIP14~P-500 


3.0g (Typ.) 


TA7260P 


ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, V¢ec=30V, Rg=2.20, Rp=540, Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL TEST CONDITION .| TYP. UNIT 
CUIT 


Quiescent Current 


Input Offset Voltage 


Input Dead Band 


Residual Output Voltage 


Voltage Gain 


Upper 


Saturation Voltage 


Lower 


Cut-off Current 


Output 
Voltage 


Load 


Regulator Regulation 


Temperature 
Coefficient 


Input Sensitivity 


Position 
Sensing 
Amp Operating 
DC Level 


Vin Side 


DC Level \ 
( ) Vref Side i 


TA7260P 


BLOCK DIAGRAM 


< 
Voog 
(+) VOLTAGE 
a 107V REGULATOR ee. La (22) 
o- (TYP. ) 
| 
Vref = | 
() a 
VIN t (14) 


POSITION SENSING 
AMP AND REVERSE 
ROTATION DETECTOR. (a3) 


TA7260P 


TEST METHOD 


(1) 


(2) 


a) 


b) 


c) 


d) 


Icc (Quiescent Current) 
Use Measuring Circuit 1, ey~e4 are specified in Table (Condition 1) e5, e6 are 
in Table 2 (Condition 1). 


To measure a supply Current 


Vio (Input Offset Voltage), Vip (Input Dead Band), Vor (Residual Output Voltage), 
Gy (Voltage Gain) (Refer to Input-Output Characteristics) 
e]~e4 are specification in Table 1 (Condition 1) and e5 is 5.5V DC. 
Measuring Procedures are follows. 
Increase a eg voltage gradually from 5V DC, Measure a Input Voltage Vy when the 
output voltage V2 is equal to 120mV. 
(In this condition V1=E1, Vi=V6 —V5, V2=VR£=V7 ~V2) 
More Increase the eg Voltage 
Measure the Vj when the V2 is equal to 20mV (In this condition V1=E3) 
Increase the eg Voltage 25mV above previous condition and measure the Input 
Voltage Vj. (In this condition V1=E3) 
More increase the eg voltage gradually and measure the Input Voltage V1 when 
the V2 is equal to 120mV. 
(In this condition V1=E4) 


Electrical Characteristics are calculated by following equations. 


Vio- = E2 

Viot = E4 

Vip = Eg-E2 

Vor- = E3 

ben ie NOON 

VO "E2-E] (mV) 
100 


Cvt = E5-Ey (mV) 


———_——_—$ A260 


(3) Vgar 1, Vsar 2 (Output upper and lower side saturation voltage) 
es and eg are specified in Table 2 (Condition 2) ey~ e4 and condition of SW 
and SW2 are specified in Table 1 (Condition 1, 2, 3, 4) Measure V3 and V4 for 


each specified conditions. 


(4) Iz, (Leakage Current) 


Measure a output transistor leakage current 


(5) Vec2 (Built in Regulator output voltage) 
Measure the Vcc2 (4 PIN) DC voltage with specified load condition. 


TABLE 2 
(Unit :V) (Unit:V) 


SW9 


TEST CIRCUIT 


1. lec 


47 UF 
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TA7260P 


2. Vito, Vip, Vor, Gv, Vec2 


Ry, 540, 


47 UF 


+——o Voc 


3. Vsat 1, VSaT 2 


1A 200P. 


INPUT-OUTPUT CHARACTERISTICS 


Vat C=Re' Ty 
Iz, ! COIL CURRENT ) 


9 Vret (OPIN) — Vry (©PIN) 
OR 


FORWARD ROTATION AND REVERSE TORQUE FORWARD ROTATION AND FORWARD TORQUE REGION 
REGION 


FUNCTION TABLE 


INPUT OUTPUT 
7 


= 
rf) 
x 
log 
im 
© 
= 
nN 
Be 
jon 
N 


Vin<Vref 


oor FIO OF Be 
rFoOoOR | Or FO 
co Ss © SF) SF eG SES Ie 
ee | 
he EE) ea Ae ee oe 


H 
M 
L 
M 
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L 
M 
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TA7260P 


CCW ——___—_. 


Opes Moree 


—— > CW CCW <——__——_ 


CVrer > Vin) (Vrer < Vin) 


Rtn(j ce) =8C/w 
Rtn( j-a) =54C/W 


POWBR DISSIPATION Py (W) 


0 50 100 130 200 
AMBIENT TEMPERATURE Ta (‘C) 


A COUr 


APPLICATION CIRCUIT 


1004 F 


uF 
10uF 
p47 


: 
2 ne Silas 
eve 3) © 


g 


0.087 4F 
Oller 
}—H 
0.0124 
am 
75 
0.047 
36kQ, 


1O“PX 4 
=a 

LA in 
ia HB.) 


fe J 
3 7 
4 


+ 


TA?VRZ60P 


OY @©@ OOOO 


ein 


ait 
1 


RF 30QU2W 
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g 


Voc 


TA7261P 


DC MOTOR DRIVER (2 PHASE Bi-DIRECTIONAL) ELE 


The TA7261P is a 2 Phase Bi-Directional type 

Motor Driver IC designed for use Tape Deck, VTR 

and Micro Floppy Disk Motor Drivers. 

It contains Output Power Drivers, Position Sensing 
Amplifiers, Control Amplifier and Voltage Regulator 


for external circuit. 


FEATURES: HDIP14-P-500 
Output Current is Up to 0.6A(AVE) 


. Voltage Regulator for External Circuit 


Weight: 3.0 Typ. 
Vour=L0.7V(Typ.), Ip=50mA (Max. ) 16 g (Typ.) 


Few External Parts Required 


. Operating Supply Voltage Range : Vecg=15 ~22V 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage Veco 25 


Output Current TO (AVE) 


Regulator Output Current Icc2 50 


Power Dissipation (Note) Pp 2.3 


Operating Temperature Topr -15~75 


Storage Temperature Tstg -55~150 
Note : Ta=25°C, 


i 14/7017 


ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified Vec=20V, Rf=2.20, Rp =440, Ta=25°C) 


CHARACTERISTIC 


Quiescent Current 


Input Offset Voltage VIN=Vref=5V 
VIN-Vref=0 
Vin-Vref=1l00mvV 


Voltage Gain 


VIN=5.5V, 


Residual Output Voltage Vref=5.0V 


Upper Re=00, ViNa4.5V = 


Saturation Voltage 
Lower 


Ig=100mA, 
VIn-Vref=5V 


Output Offset Voltag 


Output 
Voltage 


Load RL=OPEN/560Q 


Regulator Regulation 


Temperature 
Coefficient 


Input Sensitivity Vu 


Position 
Sensing Ha Side 
Amp Operating 


CMR 
(Ha) 


Voltage 
e Hp Side ne 
(DC Level) (Bb) 


vw sice | a 
Operating Voltage 


(DC Level) Vv Side CMR 
ase (Vref) 


TA7261P 


BLOCK DIAGRAM 


CONTROL 
VOLTAGE 


REGULATOR 


POSITION SENSING 


Veo | Re | RL} qnpur (v) 


POSITION SENSING 


Rg voltage drop 


Rg voltage drop at VIN=-Vref 
> Vtn-Vref=1l00mvV 


Rf voltage drop 


All Function 


All the transistor 
(Upper side) 


All the transistor 
(Lower side) 


10 [9.9] 


10 [9.9 


0/Vcc2 Terminal measure 


Vcc2 Terminal measure 


TA7261P 


MEASURING CIRCUIT 


181588 Sws 


owt >t Ww oo | 


1kQ 2SA495 
= + — 
aa 
SW1 
- eae re) + 
Ru 
WA —+ 
CONT IN © i: Ry,=440 


Yoo1 O& 


O+ 

Hb 

Voc2 O = 
Vref O O+ 
Ha 

Vino O- 


SW] : When the time of VgaT1 and VsarT?2 measuring "ON". 

SW2 : Voc2, 4Vcc2 measuring "ON". 

SW3 : Voo measuring "ON", adjust the voltage drop of 
R¢ to 200mV by using VR. 


TA7261P 


INPUT-OUTPUT CHARACTERISTICS 


4 YRe (=Re *1y,) 
Iy, : COIL CURRENT 


a 
a + Vret (© PIN) — vn (PIN) 
Vor 


FUNCTION TABLE 


OUTPUT 


LCOM 


APPLICATION 


POWER DISSIPATION Pp (W) 


i) 50 100 150 
AMBIENT TEMPERATURE Ta (‘C) 


TA7261P 


TA7262F/P/P(LB) 


DC MOTOR DRIVER (3 PHASE Bi-DIRECTIONAL) 


The TA7262P is a 3 Phase Bi-Directional supply-voltage- 
control Motor Driver IC. It's designed especially for 
energy saving Motor Control System. It contains Power 
Drivers, CW/CCW control circuit position sensing 

amplifiers and current regulator for external connected 


position sensing elements. 


FEATURES: 
. Output Current is Up to 1.5A (AVE). 
Supply Voltage Control Motor Driver. 
. Variable Current Source for Hall Sensor Including. 
. Tew External Parts Required. 


. High Sensitivity of Position Sensing Inputs. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 
Voltage (MOTOR) 
Voltage (CONTROL) 
(MOTOR) 
(Note 1) 


Supply 


Supply 


Vv 
Vv 
A 


Output Current 


Output Current mA 


Position Sensing Input Voltage mV 


TA7262P 


TA7262P (LB) 


TA7262F 


Power Dissipation 
(Note 2) 


Operating Temperature 


Note 1 : TA7262P, TA7262P(LB) 12 PIN 
LTAI2Z02F Qoweciers eee 18 PIN 
Note 2: No heat sink 
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TA7262P 


HDIP14~-P-500A 


TAT 262P(LB) 


TA7262F 


HSOP20-P-450 


Weight: 
HDIP14-P-500A: 3.0g (Typ.) 
HSOP14-P 3.0g (Typ.) 
HSOP20~P-450 : 0.8g (Typ.) 


— eo 1A7262F /P/PLLB) 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


Vec=9V, Vg=12.8V, RL=60, Vy=t20mV, Ta=25°C) 
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CHARACTERISTIC TEST CONDITION MIN.| TYP.| MAX UNIT 
Vcc=9V, 3ST GND, _ Beetle 
Vg OPEN 
i tc t Vec=25V, 3ST GND mA 
Quiescen urren ce i 7 _ Brie ice 
Vs OPEN 
& * — semarce | 
Toc3 Stop (3ST=VcCc) = = 4 
i 7 
Saturation Voltage Voat Ig=1A = - 2. Vv 
Saturation Voltage 
= - 100 80 V 
Differencial 4VSAT Lost . x 
Vg=22V Zend Maken | 50 | a 
Vg=22V [= - 50 
seine 2 8] 20 | mv 
Position Sensitivity YH 
Sensing oe + i {a 
Input Input Offset | VoFST - 0 5 mV 
HOrESee Operating DC 
2 a Vote V 
| Level cus CC-2 
f— 4 
CW de - 7.8 
CW/CCW Control 
8.6 Vcc - Vv 
Operating Voltage eens VSTP ce 
Operating Supply Vs VSopr 
Voltage Vcc Vecopr 
Output Current of Current 
Source 


TA7262F/P/P(LB) 


BLOCK DIAGRAM 


TAT RE6RP 


TA7262P(LB)“ TA7#62F 


: @ 
POSITION () La 
SENSING 
CIRCUIT Lp 
CURRENT 
IR SOURCE (2) ive 
5 {) GND 
SST (FIN) 
(CW/ COW/ STOP ) 
FUNCTION 


FRS INPUT POSITION SENSING INPUT COIL OUTPUT 


=e 
if) 
= 
m 
ion 
mG 
ie} 
= 
icy 
t 
ion 


t— 


FF © OC OC FIL FP F oO COC oO Fk 
aS Se ee) eee oe 


= <rr eolere tomer 
rok tet elem ke Pe 


High Impedance 


Cr FF OC OlOkF KF rR Oo DOH BH BH OO 


1 
1 
1 
0 
0 
0 
1 
L 
1 
0 
0 
0 
— 
1 
1 
1 
0 
0 
0 


FF CO CO CO Fe 
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p. (wy) 


DnAweDp HDIeEaTRVaATTON 


TA7262F/P/P(LB) 


Pp - Ta TA?262P/P (LB) Pp — Ta TA? 262F 


Rth 
Rtn(j-o = LS c/w 
Ren(j-a) =M0C/wW 


Rth 
Rth(j-¢)=8C/W 


Pp (W) 


Rtn(j-a y=54eCW 


Note 
With 50X50X1mm 
Fe heat sink 


POWER DISSIPATION Pp (WW) 


POWER DISSIPATION 


9 50 100 80. 0 50 100 150 200 
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (°C) 


APPLICATION CIRCUIT 1 


Voc o 


Cw/ CCW 


* Hall sensor driving current (10) can be changed by IR. 


Refer to Ir vs Ig characteristics. 
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TA7262F/P/P(LB) 


Ip (mA) 


ih Bu t 
| HH rH 


10 100 10k 


APPLICATION CIRCUIT 2 


Cont IN (7) V, 
$8 
JSMWUL 


PWM 


TA? 262P 
TAV262P(LB) 


SW REGULATOR 
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——_$—$ IA 2625 /P/PLLB) 


APPLICATION CIRCUIT 3 


VIN 
TAY 262P 
TAT262P( LB) 
. b 1 
I= .v TD von, 4 : 
ue YaeTe aN To a Veni +Vpme ) Iz : Motor Coil Current 
VIN : Control Voltage 
Ip, Ky * Vin + Kg Ki, Ke = Constant 


Q2 works as a Current Regulator for Output Coil. 


Emitter Voltage of Q2 is varied in accordance with req 
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Therefore, Collector to 


uired coil current. 


TA7267BP 


BRIDGE DRIVER 


The TA7267BP is a Bridge Driver for brushed DC 

Motor Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 
operations are available. 

It's designed for Loading and Reel Motor drover for 
VCR and Tape Deck, and any other consummer and 
industrial applications. 

TA7267BP have Operation Supply Voltage terminal and 
Motor Driving Supply Voltage terminal independently, 


therefore Servo control operation is applicable. 


. Output Current Up to 1.0A(AVE), and 3.0A(PEAK). 

. 4 Function Modes (CW, CCW, STOP and Brake) are 
Controlled by 2 Logic Signals Fed Into 2 Input 
Terminals. 

. Built-in Over Current Protector and Thermal Shut 
Down Circuit. 


. Operating Voltage Range : Vcc=6~18V 


MAXIMUM RATINGS (Ta=25°C) 


Weight 


CHARACTERISTIC SYMBOL RATING UNIT 


Peak Supply Voltage Voc MAX 


Operate Supply Voltage Voc (opr) 18 


Output Current TO (AVE) 1.0 


Peak Output Current Io (PEAK 3.0 


Power Dissipation (Tc=75°C) Pp L235 


Operating _emperature Topr -30~75 


Storage Temperature Tstg -55+150 
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BLOC 


In 


2.15g(Typ.) 


ELE 


TA7267BP 


BLOCK DIAGRAM 


Voc 


CONTROL 


High Impedance 


THERMAL 
PROTECT 
OVER 

CURRENT 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 


TYP.| MAX.| UNIT 


CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 


weeatey ho Mae ag 


Output Off, Stop Mode | | 
mA 


Veoc=18V, Output Off 


Supply Current 
CW/CCW Mode 


Vcc=18V, Brake Mode 


Vcoc=18V, I9=0.1A 


Saturation Voltage 


Vec=18V, Io=1A 


Output Transistor Upper IL 
Leakage Current 


V=25V 


T|=25°C 
1 Pin and 2 


Input Voltage 


Diode Forward Upper 
Voltage 


LF=1A 


Tj=25°C 


Limitting Current Isc 


Input Current 1,2 


1 Pin and 2 Pin 
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TA7267BP 


INTERNAL CIRCUIT TE 


Qd1 Dr D2 Q2 oa 
Qa Qb 


R2 


VOLTAGE 


REFERENCE 


CURRENT SOURCE 


CONTROL LOGIC 


TA7267BP 


TEST CIRCUIT 


Y 


V3 


cs) 


OUT 2 


TEST METHOD 


SW6]} SW7] SW8 TEST METER 
c : a a 


se 


unction Check 


3 Use, SW1LO=Close 


A2 Use 
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TA7267BP 


eg 
Pp — Ta 
(: 
vn Rth TRANSIENT THERMAL RESISTANCE 
= Rin(j-c) =6O/W 
o Rin(j-a) = 100C/W a 
pS @) INFINITE HEAT SINK oe 
= @) 10°/W HEAT SINK ak 
< (3 20°C/W HEAT SINK go 
2  @ No HEAT SINK 4 S 
2 2° 
4 oA 
jo) 
cs 1 
0.01 0.1 1 10 100 1000 
0 50 100 150 200 250 INPUT POWER PULSE tt (s) 
AMBIENT TEMPERATURE Ta (‘C) 
APPLICATION NOTE 
(1) INPUT CIRCUIT 
Input circuit is shown in Fig.l. It's a "High Active" type. 
If a voltage above specified VIN(H) value fed into input terminal that means ; 
"Logic 1", and the voltage less than V{N(L) or connect to GND means "Logic 0". (3° 


And the circuit have a hysteresis for stable operation. (See Fig.2) 


ViIn— Your CHARACTERISTICS 


V>V — 
TH avn 
a> 
TIN aw 
(304A Max.) &) & 
ie) 
o> 
@Tt 


1A 
> Vin (V) (@ OR @ PIN) 


Fig. 1 Fig. 2 
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3.0 


—_—_—_—_———-_ nnn FAI267BP 


(2) BASIC APPLICATION CIRCUIT 


Fig.3 shows the basic application circuit. 


Optimum values of the C,R depend on the inherent constant of a motor and parastic 


C,R values around the circuit. 


TA7T267BP 


(3) ADDITIONAL DIODE 


I) 


I) 


If the braking operation is so loose, connect a additional diode between each 
output to GND. (See Fig.4-(a)) 

If the back electromotive pulse generated in output coil is so strong. 
Internally connected back electromotive suppression diode may be damaged by 
this pulse. 

In such a case connect a additional diode between each output to Vcc. 


(See Fig.-4(b)) 


TA7T267BP TA7267BP 


Fig. 4(a) Fig. 4(b) 
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TA/272P 


DUAL POWER OPERATIONAL AMPLIFIER. ELEC 


TA7272P is a dual power operational amplifier. 

It is intended for use especially DC MOTOR positioning 
system applications, such as Arm Driver (for Audiodisk 
Players), head or voice coil motor drivers(for Floppy 

and Winchester Disk Drivers) and any other power 


driver applications. 


FEATURES: 


SIP 10 Pin Power Package Capsealed. HSIP10-P 


Build-in Over Current Protector. 
. Few External Parts Required. . 
Weight: 2.47g (Typ.) 
. Output Current Up to 1.2A Max. (AVE) 


. Excellent Crosstalk Characteristics. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 


Supply Voltage Vcc, VEE 


Output Current (Note 1)| Io(AVE) 


Power Dissipation (Note 2) Pp 


Operating Temperature Topr 


Storage Temperature Tstg 


Note 1. See Vec-lo(avE) MAX. Characteristics 
2. Te=25°C 


BLOCK DIAGRAM 


== 


TA7272P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Vcc=15V, VpE=-15V, Ta=25°C) 


TEST 


CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 
an ee me 
Input Off Set Current - 2. | 100 nA 
Input Bias Current - [ 50 300 | nA 
Input Off Set Voltage = 1.0 7.0 mV 
1.5 412.1 - 
Vec=415V, I9=0.3A Came | Vv 
-11.5)-12.3]) - 
Vec=t6V, Io=1A eres ls 7 OV 
-2.2) 3.7 ai 
= 90 = dB 
| +13 | +14 = Vv 
VN=-LOV~10V 90] 95 = dB 
t 
Voc=-VEE=6~15V41V - 45 | 150 | 2v/V 
Slew Rate - 0.4 - Vinsed 
Short Circuit Current Rsc=0.682 | 0.8 
Cross Talk Vin=—-14V~14V 
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TA7272P 


K¥ Y eens FS LO DRM GA bild LiO 


jo} 
& 
qt 
a 
LG Q 
ae Qo 
oO 
a 
a oN 
H 4 
& 
i 8 
6 ® o 
=) H 
a 
x es 
el 82 
py © 
S im 
a ine 
; 3 
& 8 
= st o& 
‘a 5 
ay 
I S | 
a 890 
mR 
oO 
ies) Pi) 
(va) OO; INmINO LNGOSHINy 2 
(A) CA aADVLTOA LhaLno | 
st 
ea 
rei 
(Sep) USVHd 2 | 
Oo oOo oO vd 
oO oS rN oOo oO a4 
Oo st OQ a A Rk 
~ = 8 
oO at Oia 
ae t < 
sd } & 
a aA 2 
ba < omen) 3.9 
fe : == i es ~ 
mm ww 
2 | ; 
< jt ae 22 
s es = = co x 
ica] at Es & 
g a [ Z = 
fal a ‘ 
ae = #3 Be 
E zr > 2 a 
5 Pa cs fy 5 
fo 2 4 O 
Q — ——--+ can) 2 
3 “ od 
i 
So oO Q oO sa oD 
ree) Ke) dt R 
(vw) STQTy INwuand Fal (qe) Ap Nive eS On Ree LROw Ehathe 


TA7272P 


Pp - Ta 
Veco -— Io(ave) D 
a z @ INFINITE HEAT 
i < ro) 
S15 4 tJ SINK 
ee 2 
7 a (2) 80cm’ X 2mm A 
Bi rm ; it Sone 
= a ) 18cm" x 2mm Ag 
an 
2 10 = HEAT SINK 
a @ NO HEAT SINK 
E | Se 
E aA, 
0.8 + | 
5 Fy 
4 
: 
Ay 4 
a 4 
80 . 
120 0 ae i 24 fe) 40 80 120 160 
Voc — Veg VOLTAGE (V) AMBIENT TEMPERATURE Ta (‘C) 
APPLICATION CIRCUIT 1 
Yoo 
O OUT, 
00 OUT s 
© VEE 


NOTE 1. Reg egy (A) 
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TA7272P _ 


APPLICATION CIRCUIT 2 (Actuator) 


180KQ 


47kQ, 
oO AM 
G 
) 
ie2) 
~” 
22kQ i 
© AMY 


18kQ, 


APPLICATION CIRCUIT 3 (Speed and Carriage Control) 


3.30 


100 
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TA7279AP/P 


DUAL BRIDGE DRIVER. 


TA7279P/AP are dual bridge driver designed for DC TAT279P/AP 


motor rotation control. 


. Wide Range of Operating Voltage : Voc(opr)=6~18V 
(P, AP), Vg(opr)=0~16V(P)/=0~18V (AP) 
. Output Current Up to 1.0A(AVE), 3.0A(PEAK) 


. Built-in Thermal Shut Down and Current Limitter 


HDIP14~P-500A 


Input Hysterisis for Stable Operation 


Weight: 3.0g (Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Motor Drive 
Voltage 


PEAK To (PEAR) 
AVERAGE | ITo(AVE.) 


Output Current 


(oe 


Power Dissipation 


Operating Temperature 


Storage Temperature 


* + t=100ms 
*#k oy Tco=75°C 
*#*kS : Ta=25°C No Heat sink 
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TA7279AP/P 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC 


MBOL |CIR- 


Supply Current 


[= 


TEST CONDITION MIN.| TYP. 


Vcc=18V, Output off, 
Stop mode 


Vcc=18V, Output off, 
cW/CCW mode 


28 


Vec=18V, Output ate, | 
brake mode 


Input Operating 


T{=25°C | 
2,3,12,13 Pin 


Be 


Voltage 


Ty=25°C 
2,3,12,13 Pin 


Input Current 


VIn=3V 


To=0.1A, Voc=Vsg=18V 


Output Saturation 


I9=0.1A, Voc=Vs=18V 


Voltage 


Ip=1.0A, Vcoc=Vs=18V 


Leakage Current 


Vs=25V(AP), 20V(P) 


Vs=25V(AP), 20V(P) 


Diode Forward Drop 


| 
Ig=1.0A, Vec=Vg=18V [ 
| 
| 


Tp=1.0A 


If=1.0A 
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TA7279AP/P 


BLOCK DIAGRAM 


Vini-a(3) (4) our 1-A 


OUTR-A 


VIN2 -A 


@re 


Vinz-B (13) (i) ouT1-B 
Vin i-B (22) (9) OUT2-B 


(7) anv 
@ND 


MODE 


BRAKE 


CW/CCW 


ccW/CW 


High Impedance Stop 
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TA7279AP/P 


INPUT CIRCUIT 


VIN 


Input terminals of 2,3,12 and 13 Pin are all high active type and have a hysterisis. 


3uA Typ of input current is required. 


OUTPUT CIRCUIT 


or 6,9,11 


= 120 


MEASURING CIRCUIT 1. Ic¢c1, 2, 3 


MEASURING CIRCUIT 2. Irn(w), (1) 


TA7279P/AP 


=121s— 


TA7279AP/P 


Yoo 
18V 


TA7279AP/P 


MEASURING CIRCUIT 3. VsaTu-1,2/L-1,2 


MEASURING CIRCUIT 4. Vp_y,1 


TA7279P/AP 
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TA7279AP/P 


APPLICATION CIRCUIT 


© Voc 


TA7279P/AP 


Note 2. 


Note 1. Recommend to increase this value for stable operation when a proper PCB 
patterning is difficult to get. 


Note 2. Care should be taken not to have a common impedance with another lines. 
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TA/284P 


DC MOTOR DRIVER 


TA7284P is a 1 CHIP MOTOR DRIVER IC designed 


especially for FDD and WDD Spindle Motor Control. 


It consists of Position Sensing Circuit, S/H type 


F/V Conversion Amplifier and 2 phase Bi-directional 


Power Outputs. 


FEATURES: 


2-Phase Bi-directional 1 Chip Motor Driver 


- Output Current Up to 0.6A(AVE), 1.5A(PEAK). 


- VoC(opr)=9 ~ 24V 


Built in Over Current and Thermal Shut Down 


Circuit 


Regulator for External Circuit Including 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING 
Supply Voltage Vcc 24S 
Output Current 1o 0.6 


Regulator Output Current Icc2 50 
Power Dissipation (Note) Pp 25) 
Operating Temperature Topr -30~75 


Storage Temperature 


Ta=25°C No heat sink. 


Note : 


Tstg | -55 ~150 
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Weight: 


HDIP24-P-500 


4.3g (Typ.) 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


Vecj=24V, Ta=25°C) 


TA7284P 


cal AS a 


TEST TEST 
CHARACTERISTIC SYMBOL |CIR- ; MIN. LY Ps. MAX. UNIT 
CONDITION 
cuIT 
FG=55.5Hz, | 
50mVrms 
Supply Current Tccl Gy=40dB i a mA 
STOP MODE 
Icc2 Vec1=12V - 10 | - 
Gy=40dB | 
Input Sensitivit Vin 200 500 1000 uVrms 
FG AMP L £=55.5Hz 
Frequency fg Gy=40dB 50 - 1000 Hz 
1 in 
Reference Voltage Vref 2VCc2 dy 3VCC2 V 
-0.15 | 2-2 | 40.15 
Vec1=9~ 24V 
Output Voltage V 6.9 7.4 7.9 Vv 
P g CC2 Tcc2=0 
Load Regulation Reg L T¢c2=0 ~ 20mA | - L 10 50 mV 
Regulator Ripple Rejection RR erect 48 55 - dB 
CE2= 
ne | 
Output Noise _ Vn Icc2=0 - ae 7 mVrms 
Temperature S 
Coefficient Tcvo ~ z gu ‘ 
—_—_|— 
Saturation Upper | Vsat U LoyT=0.5A - .8 235 Vv 
+ 4 
Output Voltage Lower | VsaT L LoytT=0.5A - 0.5 1.0 
Leakage Current Ioy, - 0 50 nA 
Voltage Gain G 0.85 1.0 1.15 
Leakage Current IL co Vco=0 - - 100 nA 
Co Terminal |Saturation _ = 
Voltage VSAT CO Ry =180ka - 70 mV 
Position Operating 2 - Vv = Vv 
Sensing DC Level en cel-2 
Input 
Sensitivity Vi 200 110 - mV 
Thermal Shut-down Temperatura Tsp Tj - 175 - 
Current Limitting Voltage Vsc Rf terminal - 0.6 - Vv 
= = of 
F/V Conversion DEFSEE VF OFF ore 1 
Noise Vnt - = 7 mVrms 


TA7284P 


BLOCK DIAGRAM 


AND 


CONTROL 


THERMAL RESISTANCE 
Rtn(j-e ) = 40 
Ren( j-a)= 50C/W 


Pp (W) 
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$$ cs TAI 284P 


1. INTERNAL REGULATOR 


7.4V Output Voltage is delivered 
for F/V Conversion reference and 
any other internal and external 
circuits by using Zener Diode and 
Power Transistor. 

Maximum Output Current for external 


circuits is up 50mA. 


2. FG AMPLIFIER 


Vec1 


REGULATOR OUTPUT 
TRANSISTOR 


Voog(574V TYP.) 
EXTERNAL CIRCUITS 
( 50mA MAX. ) 


INTERNAL 
CIRCUITS 


GND 


Fig. 1 INTERNAL REGULATOR CIRCUIT 


Vocg LINE 


Connect 
if required 


HYSTERISI 
AMP 


HYSTERISIS 
OUTPUT 


Fig. 2 FG AMPLIFIER CIRCUIT 


cae OA foo 


TA7284P 


Fig. 3 FRONT AMPLIFIER 


Input small FG signal is amplifired to required level by FG Amplifier that has 
a open loop gain of 85dB(TYP.), and is wave shaped by Hysteresis Amplifier 
connected following stage. Closed loop gain of FG Amplifier can be changed by 
changing the value of external resistors. But, it is required to set a closed 
loop gain less than 40dB when the FG frequency is approximately 50Hz. 

FG frequency is approximately 500Hz or so high. In such a case, Closed loop 
gain is allowed to set less than 50dB. Front Amplifier (Fig.3) is required if 
the Closed loop gain is not enough. Capacitance and Resistor connecting 
between PIN 16 and GND is required for more stable operation. 


(Connect if required, See Fig.2) 
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3. POSITION SENSING CIRCUIT 


To OUTPUT TRANSISTORS 


(38) Veo 


Fig. 4 POSITION SENSING CIRCUIT 


This circuit for sensing a relative position between rotor and stator by using 
Hall Sensor and output signal to Output Transistor circuit. The circuit is 
Differencial Amplifier that has sensitivity of 200mV(p-p) and CMR (Operating 
DC Level) of 2~Vcc1-2V. 


~a12Z9 = 


TA7284P 


4, CONTROL PULSE GENERATOR 


acme 
BIAS 
fe 


Vas 4rV 
SAMPLING PULSE 1 = * 


Voog LINE 
(=724V) 


13kQ 


= = 24V 


RESET PULSE a q 


1.6 


al) = 21V 


10k 
Wy 


JUL 


SCHMIT OUT 


Le 


Sees tyes 
Voor 
Re ok 
so 
rt 
tr a 


When the start up period 


a t 
Cre R 
Vo, =Voo2g(i-e . £5 


Fig. 5 CONTROL PULSE GENERATING CIRCUIT 


This circuit generates sampling and reset pulse required for Sample and Hold 


Circuit. The circuit consists of 3 Comparators that's one input is connect 
commonly to PIN 15 (Cy terminal) and other input to each Threshold Voltage 
Reference (2.1, 2.4 and 4.7V). Sampling Pulse is generated when the Cy terminal 
voltage is equal to 2.1V and Reset Pulse is generated when the terminal voltage 


is equal to 4.7V. 
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TA7284P 


5. SAMPLE AND HOLD CIRCUIT 


C5 


3 4 


Vrep(S37V) 


¢+— To SERVO CIRCUIT 


Voltage level of Co 


is transfered to Cy BUFFER AMPLIFI 
py Sampling Pulse, 


(Closed loop gain is 
changed by external 
resistor.) 


Discharging Transistor 
for Co when the Reset 
Pulse period. 


SAMPLING PULSE 


RESET PULSE 


Fig. 6(a) SAMPLE AND HOLD CIRCUIT 
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TA7284P 


t 
Yoo 


“CS-R 
Voo =Voca2(i-e “© ~° ) 


Higher Speed Normal Speed Lower Speed 


1 F ae 
Vec2 = 37V 


2 


Fig. 6(b) TIMING CHART FO S/H CIRCUIT 


This Smaple and Hold Circuit is used for F/V conversion by using Sampling and 
Reset pulse that generated in control pulse generating circuit. 


Sample and Hold Capacitance Co is charged by Vcc through Ro. The Co Voltage 


level is transfered to Hold Capacitance Cy when the Sampling Pulse is generated 


and discharged instantaneously by reset pulse. 


—132— 


SSS SS AI ZEP 


6. VOLTAGE REFERENCE 


Differential Voltage between 
Vo and Vrer becomes E“V Uutput 


: | 


Vocg LINE o38 
BS 


SERVO 
AMPLIFIER 


OUTPUT CONTROL 


BUFFER 
AMPLIFIER 


BIAS —>— 


Fig. 7 VOLTAGE REFERENCE 


Voltage Reference for Servo Amplifier (=3.7V) is generated by Vcc2, dividing 
Resistors (R1(10kQ) and R2(10k) and Buffer Amplifier. Differential Voltage 
between Vref (PIN 11 and Vo (PIN 10 ) become a F/V Output that fed into Servo 


Amplifier. 
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TA7284P 


7 


OUTPUT TRANSISTOR CIRCUIT 


@) Lp2 Lyi G) (24) Lag La 1 (23) 


at : rin 


5 
To 


Position 
Sensing 
Circuit 


Be =a Fae eae 
BO Ae ea 


OUTPUT VOLTAGE $ Rr 


| Vre=lo+ Re 


CONTROL CIRCUIT 


To 
Position 
Sensing 
Cireuit 


To 


Fig. 8 OUTPUT TRANSISTOR CIRCUIT 


2 Phase Bi-directional (7/2 duty) Output Circuit is constituted by 8 Power 
Transistors basically that is controlled by control signals from position sensing 
circuit (switching signal) and Servo Amplifier Output. (rotation speed control 
signal), Current flow of Rf (equal to Output Coil Current), connect to PING), 
cause a voltage drop VR¢e(=Io-Rf). VRE is feed backed to Servo Amplifier. 
Therefore, Input to Output Characteristics of Output Circuit becomes proportional 
(shown in Fig. 9). But, because of build in Current Limitting Circuit, Vrs value 
is limitted internally less then approximately 0.6V. therefore, Output Current 


is limitted less then 0.6/R¢. 
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TA7284P 


Fig. 9 TIMING CHART OF OUTPUT 


Ig= COIL OUTPUT CURRENT 


a CURRENT LIMITTING REGION 


£06V —” (Maximum Output Current ia 
0.6 
“ equal to pe (A) ) 
ft 


GAIN G=1 ( TYP.) 
Var (= 19° Rp) 


—- 
(Vio ~ Vii? 


Fig. 10 INPUT TO OUTPUT CHARACTERISTICS OF OUTPUT CIRCUIT 
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8. TOTAL OPERATION 


Ps (ee a ee 
mS 


Cr 


1 


- st 
Ce Re 


Cr=Voceg(l-e ) 


( SAMPLING 
PULSB) | 
(RESET PULSE) | | | 


1 
ea 

= Co R 

Co=Voog(1-e © “9 ») 


Cy 


Fig. 11 TIMING CHART 


Locking frequency fo is calculated by following equations. 
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TA7284P 


Cr and Rte are required for generating Sampling and Reset Pulses only, therefore, 
not require precise values and any enviromental characteristics. But it is 
required to make the time constant of Sample and Hold Circuit (=Co-Ro) bigger 


than ten-times than that of Controle Pulse Generating Circuit (=Ct:Rt). 
Co:Ro > Ce-Re 


Recommended value of Hold Capacitance Cy are approximately 0.14F (for FG 
frequency is round 50Hz) and 0.05sF (for FG frequency is round 500Hz or higher), 


and recommend to use low leakage current type. 


ETC 


Care should be taken not to connect any other circuit with PIN 13 and PIN 14 
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APPLICATION CIRCUIT 


FFD, WDD and AUDIO DISK PLAYER USE MOTOR DRIVER CIRCUIT 


TA7284P 


HALL SENSER 


[o) 
ak elt THS103 x 2 


dp8cLvl 


TA7288P 


DUAL BRIDGE DRIVER 


TA7288P is Dual Bridge Driver designed especially 


for VCR cassette and tape loading motor drives. 


FEATURES: 
4 Modes Available (CW/CCW/STOP/BRAKE) 
. Output Current Up to 1.0A (AVE) and 2.0A (PEAK) 
. Wide Range of Operating Voltage 
Voc opr=4.5~18V 
Vs opr=0~18V 
Vref opr=0~18V 


» Build in Thermal Shutdown, Over Current Protector 


Weight: 2.47g (Typ.) 
and Punch-Through Current Restriction Circuit. 


. Hysteresis for All Inputs. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING 


Supply Voltage Vcc 25 


Motor Drive Voltage VS 25 


Reference Voltage Vref 25 


I0(PEAK) 2.0 


Output Current 


IO (AVE) 1.0 


Power Dissipation Pp *12.5 


Operating Temperature Topr -30~75 


Storage Temperature Tstg ~55~150 
* Tc=25°C 
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TA7288P 


ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Ta=25°C, Vcec=12V, Vs=18V) 


CHARACTERISTIC 


Output off 


I 
as CW/CCW Mode 


Supply Current 


Icc2 Output off, Stop Mode 


Input Operating Se VIN-H 
voreaee ee. 2 |Tj=25°C 


Input Current LIN 2 |Vin=3.5V, Sink Mode 


Input Hysteresis Voltage VuYs 


a 


Upper |VsaT-1U 3 |Vref=Vs, I0=0.2A 


Saturation Voltage LOWES |VSAT-1L aa MECESV Sy) Tor Ueeh 


Upper /VsatT-2u Ig=1.0A 


Lower |VSAT-2L 3 |Vref=Vs, Io=1.0A 


Vref=10V, I9=0.5A 


Output Measure 


Vref=10V, IQ=lA 


Output Voltage 


Output Measure 


Leakage Current 


Diode Forward 
Voltage 


Reference Current 
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re —_.. a ——————s TA7288P 


BLOCK DIAGRAM 


Yoo 


Vg 


CONTROL CIRCUIT 


PROTECTOR 
CIRCUIT 


INPUT* OUTPUT 


M1 
BRAKE BRAKE 
cW/CCW STOP 
ccw/CW STOP 
STOP cW/CCW 
STOP ccW/CW 


BRAKE BRAKE 


Inputs are all high active type. 


xx ; CO; High impedance 
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TA7288P 


Pp - Ta TRANSIENT THERMAL RESISTANCE (rtp) 
. @ INFINITE HRAT SINK N 
2 ® 80cm*x2mm ag HEAT a pend eee af HEAT SINK 
E SINK (Oyg =6°C/W) 2 =. 25cm" x 2mm AL HEAT SINK 
( f 
9 @ 15 cm*x 2mm ag a (4) NO HEAT SINK 
& % 
< ( 6yg =20°C/W ) ae 
"4 @ NO HEAT SINK ae) 
4 (03-4 =85C/W) =~ ! 
a z oa 
bp 
x set td 
ef fh Hi @ 
&z u 
pa a 
4 
a 
za 
) 50 100 150 200 < 
AMBIENT TEMPERATURE Ta (C) S 


PULSE WIDTH (sec) 


APPLICATION CIRCUIT 


Os 
© Yoo 


IN] 


IN2 TA7288P 


IN3 


Note: Connect if required 
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TA7288P 


INPUT CIRCUIT 


GND 


Input terminals of 4.5 and 6 pin are all high active type and have a hysteresis of 


0.7V typ. 5SuA type of source mode input current is required. 


OUTPUT CIRCUIT 


Vref 
CIRCUIT 


ur 
Output voltage is controlled by Vref voltage. Relationship between Vour and Vref 
is VouT=VBE (0.7) + Vref 
Vref terminal required to connect to Vg terminal for stable operation in case of 


no requirement of Voyy control. 
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TA7288P 


TEST CIRCUIT 1 


TA72ZE8P 


TEST CIRCUIT 2 


Tref 


TA7288P 
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TEST CIRCUIT 3 


TA?7288P 


I9 calibration is required to adjust specified values of 


test conditions by RL1~Rz,3- 


TEST CIRCUIT 4 


TA7288P 


Vs Yoo 
18Vv 12Vv 


jH 
| 


= 45 


TA7289F/P/P(LB) 


PliM STEPPING MOTOR DRIVER 


TA7289P/F are PWM solenoid driver designed especially 


for use high efficiency stepping motor control. 


It consist of 1.54 peak current drive capable output 


full bridge driver, oscillation circuit for PWM 


switching, 4 bit DAC for output current control and 


TIL compatible input circuit. 


. Wide Range of Operating Voltage: 


. High Current Capability 


. LS-TTL Compatible Control Inputs(IN A, 


. Few External Components Required. 


Build-in 4 bit DAC. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


Supply Voltage 


SYMBOL RATING UNIT 


Voc (opr) =6~27V 
To Max=1.5A (PEAK) 
IN B) 


Reference Voltage 


TA7289P 


TA7289P 


Output Current TA7289P 


TA7289F 


Io (AVE) 


Input Voltage 


VIN 


Feed Back Voltage 


TA7289P 
TA7289P (LB) 
TA7289F 


Power 
Dissipation 


Operating Temperature 


Storage Temperature 
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TA7289P 


HDIP14-P-500A 


TA7289P(LB) 


TAT 289F 


HSOP20-P-450 


Weight: 


HDIP14-P-500A: 3.0g (Typ.) 
HSOP14-P : 3,0g (Typ.) 
HSOP20-P-450 : 0.8g (Typ.) 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


(Unless otherwise specified, 


SYMBOL 


TEST CONDITION 


Voc=24v, Ta=25°C) 


Quiescent Current 


Iccl 


Output open 
CW/CCW mode 


Icc2 


Output open 
brake mode 


Icc3 


Output open 
mode, 20~23 


CW/CCW 
2H 


Toc4 


Output open 
mode, 20~23; 


cW/CCW 


Li 


Control Input 
(IN A, IN B) 


Operating 
Voltage 


Input 
Current 


VIN(H) 


VIN(L) 


DAC Input 
(23~29) 


Operating 
Voltage 


VIN(H) DAG 
VIN(L) DAC 


Vtn=0.8V, Source type] - 
2.0 


Input 
Current 


TIN DAC 


Output 
Saturation 
Voltage 


Upper Side 


VSAT UL 


Side 
Side 


Lower 


Upper 


VSAT 


Lower Side 


VSAT 


Vin pac=0.8V 
Source type 


TA7289F/P/P(LB) 


Upper Side 


VSAT 


ower Side 


VSAT 


Output Leakage 
Current 


Upper Side 


IL-u 


Lower Side 


| 


UL-L 


Reference 
(Vref) 


Operating 
Voltage 


Vref 


f 
Input 


Current 


Tref 


Control Input Hysterisis 


Voltage 


VIN HYS 


Diode Forward 
Voltage 


Upper Side 


VF-U 


Lower Side 


VE-L 


=i 


1A7289F/P/P(LB) eee 


BLOCK DIAGRAM 


TA7 289P /TA7289F 


Note : 1,4,6,8,11,13 Pin of TA7289F are all NC (Non-connection) 


IN B OUT A| OUT B 
: 
7 


FUNCTION 


MODE 


cW/CCW 


ccw/CW 
co 


[438 


POWER DISSIPATION Pp (W) 


Pp — Ta TA?289P/P (LB) 


Rth 


Rtn(j-c) =8C/W 
Rin(j -a) =54°C.W 


50 100 150 
AMBIENT TEMPERATURE Ta (C) 
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Pp (Ww) 


POWER DISSIPATION 


TA7289F/P/P(LB) 


Pp - Ta TA7289F 


Rth 
Rtn( j-c)=13C AW 


Rin(j-a)=130°C,/w 


Note 
With 50x50x1lmm 


50 100 150 200 
AMBIENT TEMPERATURE Ta (C) 


1A7289F/?/PLB) ——— 


1) INPUT CIRCUIT (IN A, IN B) 


Input circuit is shown in Fig.l IN A and IN B are TTL compatible "Low Active" type 


and have a hysterisis of 660mV Typ at Tj=25°C, 


5V 


Fig. 1 JNPUT CIRCUIT 


2) DAC AND Vref CIRCUIT 


4 
[Do ae OUTPUT( CURRENT MODE ) (From Build-in Regulator) 
5V 
g se g g 
fa | oO oO oO 
° 5 a = DO=13+1 2+1 1410 
at pot Et ; 
xe 3= Veet (23 Input open) 
<] ge 2 q | 3g ; 
NX 
@ ne [ x “ 
’ = “ref 2 
= eee LZ t ope 
Ig J Iz Ih lo 2 2R ; ve m 
“—F + Vv 
I= ret (21 nput open) 
G 300A + Re 2R 4R 8R Vref 
in MIN O= ane (20 Input open) 
3 z 
Vref Vref 1 1 J 


gt 2° 
@) &s) penn eee ee 
le 


R= 2.5k2 (TYP.) 


a z 


Fig. 2 DAC AND Vref CIRCUIT 
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3) 


TA7289F/P/P(LB) 


Ipo ef current mode DAC output is proportional to multipled voltage of Vref 
(PIN @ (or )) and DAC inputs. DAC inputs are all "low active" type and required 


input current of 300uA MIN for each input terminal. 


OSC AND COMPARATOR 
COMPARATOR ose 
a + 5V Line 
: 
es: 
Gs z =4 

TO S wu 

OUTPUT 38V 

DRIVER 

CONTROL ~ 


2.5 V 
(When Q; is "off" 


g etate) 
Q2 Or pao 

oe 

ra 


2K 
NA 


=38V 
Var _v |} la 4 
for Hysterisis add NF ' IDO 4 Vv 
eA (Dac OUT) “6 4 
A, . ees ee 
= L5V 


Fig. 3 OSC AND COMPARATOR CIRCUIT 


Sawtooth OSC circuit consists of Ql through Q4 and Rl through R3. 

Rl and R2 are voltage divider of 5V build-in regulator. 

Ql is turned "off" when V4 is less than the voltage of 2.5V+VBE Q4+VBE Q2 
approximately equal to 3.8V. V4 is increased by Cl charging of 14. Q1 and Q2 are 
turned 'ON' when V4 becomes V4 -H level. 


Lower level of V4 (V4 -L) is equal to Vgpg Q4+VgE Q3+VsaT Q] approximatelly equal to 
1.5V. 


TA7289F/P/P(LB) ————————— 


V4 is calculated by following equation. 


1 


V4-5 + (l-e ~ CieR3 ¢ 


Yo a6 ww hadw wae oe eewwll de 1) 

Assuming that V4=1.5V(t=t1) and=3.8V(t=t2). 

Cl is external capacitance connected to Pin @® (or G)) and R3 is on-chip 20ka 
resistor. 


Therefore, OSC frequency is calculated as follows. 


restr Ry as —) Spi aie saath Ghent gate 2) 
t2 = -Cl R3 fn (1 - aan bi wana Gets xaiieueen 3) 
fosc = ae . 
Gere eh ee, ee CL aa - R3 en (1 - 2:5)) 
1 


~ FEa ET (en2) (Unit of Cl is uF) 


4) OUTPUT CIRCUIT 


Fig.4 shows output circuit. Q11 and Q13 are power transistors that have current 
capability up to 1.5A PEAK. 

Q12 and Q14 are driver transistors for each side. Q16 ferforms a inhibiter for 
lower side power block when upper side block "turned ON". And Q15 is for upper 
side one when lower side power block "turned ON". 


Build-in Fly Diodes (Dl and D2) are connected in prallel with all power transistors. 
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TA7289F/P/P(LB) 


—1-(%5)—+ 
Vv 


cc 


Build-in Diode 


k Connect if 

Dy Required 
(In Case of High 

Qari App lication ) 


a 


Parastic made Diode 


Fig. 4 OUTPUT CIRCUIT 


But, Care should be taken not to exceed maximum current value of these diodes, 
Especially, Upper side diodes are not so strong enough to prevent excess back 
electromotive force than that of lower side parastic made diodes. In case of 
low power applications there's no requirment of external Fly back diodes. 

But, We recommend to connect external diodes for all output to Vcc and GND to 
outputs terminals and check a Vcgk and IC locus of output power transistors not 
to exceed a ASO in any cases for stable and reliable operations in case of high 


power applications. 


—153— 


TA7289F/P/P(LB) ———————————— 


APPLICATION CIRCUIT 1 


Voc 


NOTE 1 


Vref 


TA72Z89P /TA7289F 


Note Ll : Connect if required. 
Note 2 : Recommended Rp value is approximately 2000. 
And CF value is concerned with the OSC frequency. 
We recommend to select optimum value of CF under the experimental 


consideration of noise cutting and time delay characteristics. 
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TA7289F/P/P(LB) 


APPLICATION CIRCUIT 2 


Vac (PWM CHOPPER STEPPING MOTOR DRIVER) : 


24v() 


= 
CPU 
i'w) 
PORT 
i 
CPU 2 PHASE BIPOLAR 
STEPPING MOTOR 
17Ae) 
PoRT 
Fy 
s 
Ke 
~ 
oO 
3 
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TA7291F/P/S 


BRIDGE DRIVER 


TA7291P/S are Bridge Driver with output voltage TAT291P 


control. 


FEATURES: 
4 Modes Available (CW/CCW/STOP/BRAKE) 
. Output Current Up to 1.0A(AVE) and 2.0A(PEAK) 
(TA7291P), and 0.4A(AVE) and 1.2A(PEAK)(TA7291S). 
. Wide Range of Operating Voltage: Vcc opr=4.5~20V 
Vs opr=0~20V 
Vref opr=0~20V TA7 2918 
. Built-in Thermal Shutdown, Over Current Protector 
and Punch=Through Current Restriction Circuit. 
Stand-by Mode Available (STOP MODE) 


. Hysteresis for All Inputs. 


TA7291F 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING | UNIT 


Supply Voltage 


Motor Drive Voltage 


HSOP16-P~300 


Operating Temperature 


25) V 
25 V 
Reference Voltage Vref 25 V 
TA7291P 19 (PEAK) 2.0 
TA72918/F NetenGs 
Output Current t A P : " 
TA7291P HSIP10~—P : 2.47g (Typ.) 
i lo (AVE) SIP9~P-A : 0.29g (Typ.) 
TA7291S/F HSOP16-P-300: O0.5g (lyp.) 
TA7291P | * 
Power Dissipation |TA72915S we W 
TA7291F ARK 
£€ 
°C 


Storage Temperature 


Te=25°C 
#e Ta=25°C 


PCB (60 x30 xl.6mm, occupied copper area in excess of 50%) Mounting Condition. 
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ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


CHARACTERISTIC 


Ta=25°C, Voc=12V, Vs=18V) 


TEST CONDITION 


Supply Current 


Output off CW/CCW Mode 


Output off, Stop Mode - 


Output off, Brake Mode 


mA 


Voltage 


Input Operating 


ype 


T}=25°C 


Input Current 


Input Hysteresis Voltage 


Vin=3-5V, Sink Mode | - 


Saturation 
Voltage 


TA7291F 


Upper 


TA72918| Side 
TA7291F| Lower 
Side 


Upper 


TA7291P|_ Side 


VSAT U-2 


VSAT U-3 


VsaT L-2 


i 
TAT291P| Beet Vref=Vs, Vour-Vs Measure | - | 0.9] 1.2 
TA72918 


Io=0.2A, CW/CCW Mode - 


Vref=Vs, VouT-Vs Measure - 


T9=0.4A, CW/CCW Mode 


Vref=Vs, VouT-VS Measure 


10=1.0A, CW/CCW Mode 


Vref=l10V, VouT-GND Measure 


Reference 


Current 
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TA7291F VSAT U-1 I9=0.2A, CW/CCW Mode ~ 
TA7291S | 
Upper Side Vref=l10V, V, -GND Measure 
ep : = ane 10.4]10.9 | 12.2 
I9=0.4A, CW/CCW Mode ; 
Vref=10V, VouT-GND Measure 11.0 
TA7291P 19=0.5A, CW/CCW Mode : 
(Upper Side) V =10V, Voyr-GND Measure 
Hee eer 10.2]10.7 | 12.0 
I9=1.0A, CW/CCW Mode | | 
Leakage Current cas io - id zeal HA 
Lower Vs=25V - 0 50 
—+ 
TA7291S/F| Upper IF=0.4A NN, AS = 
Diode Side 1 
Forgard TA7291P VF U-2 Ip=1A - 2.5 - Vy 
Voltage |1Ta7291S/F|/°weT| vp L-1 Tp=0.4A - | 0.9 - 
Side 
TA7291P Ip=1A = Allie? 7 
Vref=l0V, Source Mode 


TA7291F/P/S 


BLOCK DIAGRAM 


Voc Vref 


TAVR91P 


TA72918 


TATK91F 


CONTROL CIRCUIT 


PROTECTOR 
CIRCUIT 
(TSD) 


@,@ PIN :NC 
PIN INC 


@,.8,©,8,0,8,%8, 8: Ne 


OUTPUT 
OUT | OUT 2 
29, ce. STOP 


MODE 


L cW/CCW 
ccw/CW 
BRAKE 


* : Inputs are all high active type. 


** > co: High impedance. 


—158— 


TA7291F/P/S 


TA7291P 
TAY 291P Pp - Ta TRANSIENT THERMAL RESISTANCE (rtp) 
A INFINITE HHAT SINK 4000 @ INFINITE HEAT SINK 
= 80cem*x 2mm Ag HEAT haa ® 80cm? x 2mm Ag HEAT SINK 
e SINK (qg=6C/W) 8 @ 25cm*x2mm Af HEAT SINK 
Z Teen Sco mn Ae a 300 @ NO HEAT SINK 
— s n 
(Oyg =20°C/W) ae ia6 D 
a ) NO HEAT SINK mA 
4 és Go 
a (95, =65C /W) yo 9% 
a 3 Lf 2 
o s 10 
ei Bon sett @ 
e 
4 H 6 | INPUT PULSE 
A 7 Py 
BI 
0 50 100 150 200 @ f 
4 tt 
P z (oc) 
AMBIENT TEMPERATURE Ta (C) a YT a —t(sec) 
al 
10” 4077 di 0 10° 10” 
PULSE WIDTH (sec) 
APPLICATION CIRCUIT 
© Ys 
©) Voe 


PIN CONNECTION 


((A7291P/TA72918/TA7291F) 


Note: Connect if required. 
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TA7291F/P/S 


INPUT CIRCUIT 


Input Terminals of 5 and 6 Pin (TA7291P) are all high active type and have a 
hysteresis of 0.7V typ., 3uA type. of source mode input current is required. 


OUTPUT CIRCUIT 


ee LL 
CIRCUIT 


Output voltage is controlled by Vref voltage. Relationship between Vout and Vref is 
VouT=VBE (==0.7) + Vref 
Vref terminal required to connect to Vs terminal for stable operation in case of no 


requirement of Vout control. 
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TA7291F/P/S 


TEST CIRCUIT 


1. TIccis Icc2» Icc3 


= Vcc 
7 12V 
VIN 
(H) 
B5V 
fea 


26 


(TA7291P/TA7291S/TA7291F) 


3. Vsat u-1,2,3* VsAT L-1,2,3* Vsat U-1",2',3',47 


4. 
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TA7291F/P/S 


4, ILy,t 


5+ Ve y-1,2> YF 1-1,2 


(@A7291P/TA7291S/TA7291F) 
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TA7354P 


BRIDGE DRIVER 


The TA7354P is a Bridge Driver for blashed DC Motor 
Rotation control. 

Forward Rotation, Reverse Rotation, Stop and Braking 
operations are available. 

It’s designed for Loading and Reel Motor driver for 
VTR and Tape Deck, and any other consummer and 
industrial applications. 

TA7354P have Operation Supply Voltage terminal and 


Motor Driving Supply Voltage terminal independently, 


therefore Servo control operation is applicable. 
Weight: 0,92g¢ (Typ.) 
FEATURES: 


. Output Current Up to 0.2A(AVE), and 0.6A(PEAR). 

. 4 Function Modes (CW, CCW, STOP and Brake) are 
Controlled by 2 Logic Signals Fed Into 2 Input 
Terminals. 


. Operating Voltage Range : Vcc=6~>15V 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Peak Supply Voltage Voc MAX 


Operate Supply Voltage Vec(opr) 


Output Current I0 (AVE) 


Peak Output Current ft TQ (PEAK) 


Power Dissipation 


Operating Temperature 


Storage Temperature 
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TA7354P 


BLOCK DIAGRAM 


Brake 
cwW/CCW 
CCW/ CW 


High Impedance 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION MIN. 
CUIT 


Vec=Vg=15V, Io=0.2A 
DRIVE MODE 


Supply Current Vcoc=Vs=15V, BRAKE MODE 


Vcc=Vs=15V, STOP MODE 


4. 


Vec=15V, To=0.1A 


Saturation Voltage 


Vec=15V, To=0.2A 


Leakage Current 


T{=25°C 
2 PIN AND 3 PIN 


Input Voltage 2,3 


Input Current 2,3 


Diode Forward Voltage 
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APPLICATION NOTE 


(1) INPUT CIRCUIT 


I 


IN 
(S50HA Max, y or @ 


(Fig. 1) 


Input circuit is shown in Fig.l. It’s a "High Active" type. 
If a voltage above specified Vyn(y) value fed into input terminal that means 
"Logic 1", and the voltage less than Vy{N(q,) or connect to GND means "Logic 0". 


And the circuit have a hysterisis for stable operation. (See Fig.2) 


(2) BASIC APPLICATION CIRCUIT 
Fig. 2 shows the basic application circuit. 
Optimum values of the C, R depend on the inherent constant of a motor and 


parasitic C, R values around the circuit. 


TA7354P 


(Fig. 2) 
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(3) ADDITIONAL DIODE 
I) If the braking operation is so loose, connect a additional diode between 


each output to GND. (See Fig. 3(a)) 


Il) If the back electromotive pulse generated in output coil is so strong. 
Internally connected back electromotive suppression diode may be damaged 
by this pulse. 

In such a case connect a additional diode between each output to Vcc. 


(See Fig. 3(b)) 


TA? 354P 


TA7354P 


Fig. 3(a) Fig. 3(b) 
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TA7363AP 


o AUTO STOP MOTOR CONTROLLER FOR OIL PUMP 


TA7363AP is Oil Pump Motor Controller with 


Automatic Stop feature. 


° Features 
* Automatic Stop 
* Few External Components required 


* SIP7 Small Package Sealded 


MAXIMUM RATINGS (Ta=25°C) Weight: 0.7g (Typ.) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Power Dissipation Ez 500 


Operating Temperature | -30~70 


Storage Temperature T -55~150 


FLECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=3V, Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL CIRCUIT TEST CONDITION 


Supply Current Icc V2=0V, SW1=ON, SW2=2>1 
Output Current I3 V2=0V, SW1=ON, SW2=2>1 
LED Current I5 V2=0V , SW1=ON, SW2=271 


Stop Voltage Vcc MIN Note 1 


Stop Detect Voltage Vy-2 Note 2 


Auto Stop Detect 16 (IN) 
Current 


Supply Current 
(Stop Mode) 


Output Leakage Current 
(Stop Mode) 


LED Output Leakage 
Current (Stop Mode) 


Tec(stp) V2=0V, SWL=OFF, SW2=2>1 


13(stp) SW1=OFF, SW2=271 


I5(stp) SWI=OFF, SW2=2>1 


Note 1: Sets IC in operation mode and start to decrease Vcc from 3V (V2=0V), check 
the I3 becomes to zero and then measure the Vcc. 


Note 2: Sets IC in operation mode and start to increase V2 from OV, check the 13 
becomes to zero and the measure the V2. 
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TA7363AP 


TEST CIRCUIT 


IS8S1588x 2 


—O Voc =3V 


14F 


SWl1: Auto stop detecting current change use. 
I6210yuA (SW1=OFF), 30uA (SW1=OFF) 


SW2: Starter switch, 2-1 start 


APPLICATION CIRCUIT 


TAT363AP 
Note 


Use photo coupler specified 
sensitivity of IC230uA at 


28A1 241%) Ip=2.5mA. 


Note 
Photo Coupler 
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TA7712F/P 


3-PHASE BI-DIRECTIONAL FOR MOTOR CONTROL IC. 


TA7712P 


. FG is not required. (System for obtaining 
rotation signal through position sensing) 

. Start/stop, CW/CCW and brake functions are provided. 

» Gain of position sensing circuit is high, and 
hysteresis is provided. 

, Rotation signal output is provided. (Frequency 
signal of three times the position sensing output 

TA7712F 


(hall sensor output) can be obtained.) 


. External transistor type. 


SSOP24-P-300 


Weight DIP20-P-300A; 1.48g(Typ.) 
SSOP24—P~300: 0. 32g(Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Power Supply Voltage 


Output Current 


Position Sensing Circuit 
Input Voltage (Tj=25°C) 


Power Dissipation|TA7712P 


0.5 


Operating Temperature —30~75 


Storage Temperature -50~125 
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POSITION SENSING 
CIRCUIT 


F/V OUT 


ROTATION 
CONTROL 


START CW/ 
7 STOP CCW 


TAIT OP 6479198 


d/AZLLLVL 


TA7712F/P 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcec=5V, Ta=25°C) 


CHARACTERISTIC 


Operating Supply Voltage 


Stop state 


Power Supply Current 
Tcc2 Output open 


Upper Side VsaT Unl Reedy 


Saturation Voltage VSAT U-2 RL=2kQ 


VsaT L-1 RL =2002 


Lower Side 


VSAT L-2 RL=2kQ 


Upper Side IL u 


Leak Current 


Lower Side 


1 Common Mode 
Voltage Range 


Input Sensitivity 


Input Hysteresis 


Input Operating 
START Input [Voltage 2 


| 2 | 
ae Input Current 
=a 


Input Operating VIN CCH) 


CW/CCW Input |Voltage ; 
(FWD/ REV) 
Input Current 2 
Input Operating VIN B(H) 2 
Hettess VIN B(L)| 2 
Input Current IIN B 2 {VIn n=l. OV 
Output Current IFGH 3 
; Output Voltage VFGL 3 | IrG=0.3mA 
Pulse Width TFG 3 |C=O.1uF, R=10k2 


AAS 


A112 PB — eee 


TIMING CHART 


FORWARD ROTATION (Position sensing signal advances Ha > Hb ~> Hc.) 


START /STOP "H" Hat 
ewscew "HY wy pf 
fee te ne es ee eee as 


Rye 
RT = 
cwyccw "i" Hot. 
BRAKE HY yep > 


tle 


—————— a A771 26/P 


TEST CIRCIUT 1 


TA7712P/F 


VF/R REMARKS 


1.0V 1.0V 2. 48V 2. 48V Reverse sensing 
4.0V 4.0V 2.52V 2,48V must not be made. 


= his 


TA7712F/P 


TEST CIRCUIT 2 


+5V +5V 


v 
= 2 hs 1.0 4F 
> > } 
> 
TT COCAINE) CN) Ae Toone ne 
saan AS Checb input sensitivity and input 


hysteresis with +20mV by means of 


10k 
15kQ 


TAT7712P/F confirming that leak current and 
Sis eT 


OOO P 
wd in me 
ion] 


saturation voltage described 


below can be measured, 


R 
R 
RAK 


INPUT CONDITION MEASUREMENT ITEM 


| 2.52v |2.48v 


2,48V [2.52V 
2.48V 


LEAK : Measurement of leak current. 


SAT : Measurement of saturation voltage. 


Confirm "L" of each VINR, ViInc and Vrtyp through reading the output voltage when each 


thermal is set at 1.0(V). 


4 


TA7712F/P 


TEST CIRCUIT 3 


QO 2Q) 20 
ise) i font 


QOBACMDE) CQ 


TAT712P/F 


4) 2% Z z % Z % z A % - Measure Ipfgy with the voltage 


when SW2 is set at b. 


2.5V 
— 


20k0 


Vv 
OV 


> 
bod 
x 


Measure VFGL and TFG when SW2 


2kQX 6 
4 
4. 


is set at a. 


+5V +5V +5V 


TIME CHART FOR FORWARD ROTATION 
CLOCK 360Hz 


== lio 


TA7712F/P 


APPLICATION OF TA7712P/F 


Like a video disk player, TA7712P/F is provided with the stopping function which in 

a short time, stops the motor having a large inertia, and makes the quick disk-change 
possible. 

To make the frequency generator (FG) unnecessary which was formerly required for 
fetching the rotation signal, the signal from the position sensing input is ORed and 
is output to FG output pin (11/13 pin). 

Therefore, for FG output, three position sensing outputs (Ha, Hb, Hc) are ORed, and 
the rotation speed signal of the frequency of six times that of one output can be 
fetched resulting in making it possible to obtain a sufficient controlling 
characteristic with the F/V (Frequency-Voltage) conversion method of mono-stable type. 
The difference from TA7713P is that the stop function is automated in TA7713P, 
however, it is operated by the external signal in TA7/12P. 


Description is made on the application of TA7/13P in the following. 


Operation of FG Output (11/13 pin) and Trg (12/14 pin) 

In Fig. 1, Ql and Q2 are the monostable multi-vibrator to which gate (Q2 base) 
the signal from each position sensing input of Ha, Hb and He is input after ORed 
and shaped in waveform by FF. 

The pulse width of MMV made by Ql and Q2 is determined by R2 and C2 to be 
connected to Trg (12/14 pin), and the square wave having the pulse width to be 
determined by C2 and R2 is output. 

Of course, this frequency is proportional to the rotation signal and this 
frequency is six times the frequency of each position sensing. (6 per l 
electrical rotation) 

F/V conversion operation is made through connecting FGQ output to LPF for 
intergration. However, if R2 is made variable, the conversion gain can be 


controlled. 
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1A7712F/P 


POSITION SENSING CIRCUIT 
Ha +Hb+He 


c2 
—t 


Fig. 1 


(2) Each Control Input 


STAR T/S TOP CW/CCW 


Fig. 2 


are A fea 


TA7712F/P 


START/STOP CW/CCW OUTPUT 


Normal torque mode 


Reverse torque mode 


BRAKE mode 


STOP mode 


+ — _ 
Note: In STOP mode, outputs of La she” and La ~Lc are all made OFF. 


+ 
In BRAKE mode, outputs of La ste" are made ON. (source mode) 


(3) Output Circuit 
As shown in the block diagram, in the output circuit, the Darlington emitters 
of PNP and NPN are provided on the upper side, and the lower side is made as 


the open collector of NPN. 
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TA7712F/P 


APPLICATION CIRCUIT 1 


O-B 


—O START / STOP 
——O0 cwW/ CCW 
——O BRAKE 
——O FG OUT 


G START 


/STOP 


==1/9> 


TA7712F/P 


APPLICATION CIRCUIT 2 


START/STOP 


POWER DISSIPATION Pp (W) 


O vy =10~60V 


(7) 
Cy) ayeves | oy 

Oe 

i) MP6901 

> 

TAT712P/F Ms) 

(2) 
(5) 


%) 
2a 


> 


@ TA7712P 
Q TAT712F 


0 40 80 120 160 
AMBIENT TEMPERATURE Ta () 
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3-PHASE BI-DIRECTIONAL TYPE MOTOR CONTROL IC 


. FG is not required. 


selectable.) 


. Gain of position sensing circuit is high, and 


hysteresis is provided. 


. Rotation signal output is provided. 
signal of three times the position sensing output 
(Hall sensor output) can be obtained.) 


. External transistor type. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


(System for obtaining 
rotation signal through position sensing) 
. Stop function is provided. 


(Stop speed is 


(Frequency 


DIP20-P-300A 
SYMBOL 


Power Supply Voltage 


Vcc 


Weight: 1.4g (Typ.) 


Output Current 


To 


Position Sensing Circuit 
Input Voltage (Tj=25°C) 


Power Dissipation (Ta=25°C) 


bed 


Operating Temperature 


-30~75 


Storage Temperature 


BLOCK DIAGRAM 


POSITION SENSING 
CIRCUIT 


ROTATION 
CONTROL 


-50~125 


F/V OUT 


TA7713P 
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TA7713P 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, 


CHARACTERISTIC 


SYMBOL 


Vec=5V, Ta=25°C) 


Operating Supply Voltage 


Power Supply 


Current 


Icc2 


Stop state 
Output Open 


Saturation Voltage 


r 


Upper Side 


VSAT U-1 


VSAT U-2 


Lower Side 


VSAT L-1 


VsaT L-2 


Leak Current 


t 
Upper Side 


IL u 


Lower Side 


| 


In b 


Position 
Sensing 
Input 


Common Mode 
Voltage Range 


CMR H 


Input Sensitivity 


VH 


Input 


Hysteresis 


VH-Hys 


Start Input 
(RUN) 


Operation 
Input Voltage 


nat 


VIN R(H) 


up 


VIN R(L) 


Input Current 


np 


IIN R 


CW/CCW Input 
(FWD/REV) 


Operation 
Input Voltage 


uy 


VIN C(H) 


Uo 


VIN C(L) 


Input Current 


npn 


TIN C 


Stop-Speed 
Selection 
Input 
(8/12) 


Operation 
Input Voltage 


nye 


VIN N(H) 


up 


VIN N(L) 


Input Current 


uy 


IIN N 


FG Output 


Output Current 


‘yt 


IfGH 


Output Voltage 


zt 


VFGL 


Pulse Width 


TFG 


PPR PR] wp wl WIN TN] we] mh] w 


C=0.1uF, R=10kQ 


Monostable Muiti Vibrator 


(for stop) 


Output Pulse Width 


C=10uF, R=16kQ 
VIN N=0.5V 
C=10uF, R=16kQ 
VIN N=2.0V 
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TA7713P 


TIMING CHART 


FORWARD ROTATION (Position sensing signal advances Ha~Hb Hc) 


LLL LA) 
(LLLLL D 


LLL LL LA 


VLLLL LL 
CLEHELS 
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TEST CIRCUIT 1 


15kO0 


2.50 V 


REMARKS 


ae ee 


Vb Ve 
Teel 4.0V 4.0V 2.48V 2.48V 2.52V 
Icc2 1.0V 1.0V 2.52V 2.48V 2.52V 


Measure Ic¢c] without fail after setting Ic¢c2 measuring logic, and carry out 


Reverse sensing 
must not be made. 


the measurement 200msec after setting Iccl] measuring logic. 
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TA7713P 


TEST CIRCUIT 2 


5Vv 


15kQ 


Hall AMP. Input 

Check input sensitivity and input 
hysteresis with £20mV by means of 
confirming that leak current and 
saturation voltage described below 


can be measured. 


INPUT CONDITION MEASUREMENT ITEM 


LEAK : Measurement of leak current 


SAT : Measurement of saturation voltage 
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TA7713P 


TEST CIRCUIT 3 


15k 


2.50 V 


Measurement of VyjyN R(H) is 
determined to be acceptable 
if T1 and T2 can be measured 


in the following measurement. 


Input Ha, Hb, Hc and Vpyn, Vp/R made by the oscillator driven with the same clock. 


MEASURING METHOD 
. VINC(H) : When VF/R varies from 1.0 to 4.0, confirm that tae changes from @ to ®. 


Tl : Time between fall points of i? and Lpt when SW1 is set at a. 
T2 : Time between fall points of tae and Lb when SW] is set at b. 
IINN : Read meter at TZ measurement. 

Par aC : Time between fall points of ta” and iG when SW] is set at a. 
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TEST CIRCUIT 4 


5V 


10kQ 


o 
pe 
0 

& 
0 

, 
m ( ) 

Q 
104F 


tah, 


CIMOMOOMOME 


QYMOOWOOOWMOOL) 


Rk Xx 6 
= 
° 
° 
o 
<4 


TIME CHART FOR NORMAL ROTATION 
CLOCK 360Hz 
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2.52 V 


RA BV 
R52V 


248V 
R52 V 


R48V 


TA7713P 


. Measure Ipgy with the voltage 


obtained when SW2 is set at b. 


. Measure VrcL and Trg when SW2 


is set ata. 


A238 ———_—_—X—X—X—X—X—_T(.Y\Y.. 


APPLICATION OF TA7713P 


Like a video disk player, TA7713P is provided with the stopping function which, in a 
short time, stops the motor having a large inertia, and makes the quick disk-change 
possible. 

To make the frequency generator (FG) unnecessary which was formerly required for 
fetching the rotation signal, the signal from the position sensing input is ORed and 
is output to FG output pin ( 11 pin). 

Therefore, for FG output, three position sensing outputs (Hz,Hb,Hc) are ORed, and the 
rotation speed signal of the frequency of six times that of one output can be fetched 
resulting in making it possible to obtain a sufficient controlling characteristic with 
the F/V (frequency-voltage) conversion method of monostable type. 


Description is made on the application of TA7/13P in the following. 


(1) Operation of FG Output (11 pin) and Trg ( 12 pin) 
In Fig.l, Q, and Q2 are the monostable multivibrator to which gate (Q2 base) the 
signal from each position signal input of Ha, Hb and He is input after ORed and 
shaped in waveform by FF. 
The pulse width of MMV made by Q1 and Q2 is determined by R2 and C2 to be 
connected to Trg ( 12 pin) and the square wave having the pulse width to be 
determined by C2 and R2 is output. Of course, this frequency is proportional to 
the rotation speed signal and this frequency is six times the frequency of each 
position sensing. ( 6 per 1 electrical rotation.) 
F/V conversion operation is made through connecting this FGQ output to LPF for 


integration. And if R2 is made variable, the conversion gain can be changed. 
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ens TA) 713P 


(2) 


Stopping Function 

For stopping the motor, it is the simplest way to stop the inertia through the 
friction after turning off the motor driving power supply. 

However, since too much time is required for stopping the motor having a large 
inertia, this method is not suitable to the video disk or audio disk player 
which requires the disk changed in a short time. 

In this case, the motor is changed over to the reverse torque state at the same 
with the input of the stop signal, and the brake is applied keeping the state of 
normal rotation with reverse torque as an usual method. 

In this method, however, reverse runaway is liable to accur unless the reduction 
of rotation is detected through a certain measure to stop the reverse torque 
state at an appropriate time. 

(For example, PLL motor controller TC9142P is provided with the circuit by which 
the reverse rotation signal is output at the same time with the stop signal 
input, and the reduction of rotation speed in this reverse torque state is 
detected by FG signal to disconnect the reverse rotation signal when the rotation 
speed reduced down to 2 the initial speed.) 

In case of the motor of high rotation speed and large inertia like the motor for 
video disk, to perform the guick braking operation, it is necessary to keep this 
condition of the forward rotation with reverse torque until just before the motor 
stops in order to reduce the inertia stopping time to the minimum through the 
friction force. 

For this purpose, in TA7713P, the state of forward rotation with reverse torque 
is kept continued until the motor stops and either of three position sensing 
signals detects the reverse rotation with the built-in reverse sensing circuit. 
(In case of application of TA7713P, there is no problem in the optical system, 
however, it is of course necessary to put the sensor apart from the disk at the 
same time with the stop signal input or before the reverse rotation start in 
VHD CED system.) 

At this time, the state of the reverse rotation is max. 60° in electrical angle. 
Furthermore, in order to remove the inertia due to this reverse rotation, the 
inside monostable multi-vibrator generates the time normal torque determined by 
the state of C2, R2 and 10 pin to turn out the inertia-stopped state afterwards. 
By means of these functions, the motor can be stopped in 5~8 seconde with the 


optical system of high rotation speed and in 2~3 seconds with VHD CED system. 
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hs _.-_— —— __——————_.2:0°0:0: 


Fig. 2 EACH CONTROL INPUT 


+ + 

$s g 
i) io 
dq 4 


33kQ. 
WW 
33xK0, 


START /STO (2) ow/ccw 


STOP TIME 


At L,start. At L, normal torque. Input which changes the 


At H, reverse torque. time constant of MMV for 


(Providing, When reverse stop into two stagesa(1,16). 
sensing circuit is ON, 


normal torque even at H.) 
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Fig. 3 


TA7713P 


PROCEDURE FOR STOP/START 


START/STOP INPUT PIN | 
ow,/ccw INPUT (9) | 


{ NORMAL 
TORQUE 
TORQUE o 


| REVERSE 
TORQUE 


AT AN APPROPRIATE 
DECELERATION, SET 


NORMAL ROTATION @) PIN aT "H", 
FREQUENCY 
NORMAL ENLARGED IN 
{ ROTATION Fig 4. 
ROTATION o 
| REVERSE 
ROTATION 


Stop Sequence (Procedure for stopping the system in normal rotation) 


1. 


Set CW/CCW input pin ( ©)pin) to "H" to make the clockwise mode with reverse 
torque state. ((@ point) 

Detect the reduction of rotation speed due to the reverse torque with FG, etc, 
and when rotation speed is reduced to 1/3~1/8 normal one, set START/STOP input 
pin ( ® pin) to "H". ( ® point) 

By this procedure, the motor stops automatically. 

For starting the system, it is enough to set both START/STOP input and CW/CCW 
input to "L", (© point) 
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Fig. 4 ENLARGED VIEW OF REVERSE SENSING 


go REVERSE TORQUE 


FORWARD TORQUE 
DUE TO INSIDE MMV 


STOPPED BY FRICTION 


NORMAL 


} ROTATION 
ROTATION 0 
REVERSE TIME DELAY OF 
ROTATION REVERSE SENSING 


(MAX. 60C) 
FALLS AT THE SAME TIME WITH 
(NOWEVER, FALLS AT THB SAME TIME 
WITH NORMAL ROTATION SENSING 

WHEN 71 IS LONGER THAN FORWARD 


AT FORWARD ROTATION, lL, AND 
ROTATION SENSING TIME.) 


. AT REVERSE ROTATION, H. 
REVERSE SENSING = pROVIDING DELAY IS MAX. 60° 
: IN ELECTRICAL ANGLE. 


REVERSE 

ROTATION SENSING 
MONOSTABLE MULTI -TIME 

MMV i CONSTANT FOR STOP IS 
DETERMINED BY STATE OF 
GO PIN AND Ri,¢l. 


FG OUT() PIN WA | | | | | | | 
FORWARD TORQUE IS GENERATED BY 


MMV.( PROVIDING FORWARD TORQUE 
IS GENERATED Tq LATER AFTER 
REVERSE SENSING TO PREVENT 
MIS FUNCTION IN PRACTICE. 


NORMAL 
4 TORQUE 


TORQUE 0 


{ REVERSE 
TORQUE 
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TA7713P 


Fig. 5 TIMING IN CASE 7] (or 73) IS LONGER THAN FORWARD ROTATION SENSING TIME 


(3) 


(4) 


REVERSE ROTATION FORWARD 
SENSING CIRCUIT ROTATION SENSING 


vat 
(or Tg) 


Position Sensing Input Circuit 

The common mode voltage range of @4) 7 G5) . : a : and pins in position 
sensing input circuit is 2V to V¢c-0.5V. Therefore, in case of Vcc=5V, the 
range is 2-4.5V. 

Hysteresis of 7mV(TYP.) is provided at the input to make the operation accurate. 
Take care not to allow the hall output exceed the max. voltage 400mV of the 


position sensing input as shown in maximum rating for caution. 


Output Circuit 

As shown in the block diagram, in the output circuit, the Darlington emitters 
of PNP and NPN are of open type on the upper side, and the lower side NPN is 
the open collector type. 

Connect the external transistor in the same manner as that of the application 


circuit. 
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BASIC APPLICATION CIRCUIT 


© START /STOP 
O CW/CCW 

© STOP TIME 
oO FG OUT 


“ @ STARTCW/ STOP 
/STOP COW TIME 
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FREQUENCY TO VOLTAGE CONVERTER 


The TA7715P is a general purpose F-V converter 


designed for FDD, VTR, ATR and player F-servo 


system use. 


It contains High Gain Input Amplifier, Hysteresis 


Amplifier (for wave form shaping), and Sample- 


and-Hold type F-V conversion amplifier. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Supply Voltage Vcc 


Power Dissipation (Note) Pp 


Operating Temperature 


Storage Temperature 


Note 
6mW/°C. 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


Derated above Ta=25'C in the proportion of 


(Unless otherwise specified, 


TEST CONDITION 


TA7715P 


DIP16-P-300A 


Weight: 1.0g (Typ.) 


Vec=l0V, Ta=25°C) 


Operating Voltage Range 


Supply Current 


e;,=20mVrms> 


f£=726Hz 


Input Sensing Voltage 


f=726Hz 


Reference Voltage 


F/V Converter Output 
Voltage 


e1=20mVrms> 
Rf=27.6kO 


£=726Hz 


F/V Converter Output 


F i=20mVrms, f=726Hz - - 
Noise Voltage YN ei- 20mVems One 
Vv e;=20mVrms, f=900t10Hz 
Max. Output Voltage _ : eae 
VFL ei=20mVrms, £=580+1 0Hz ot 
RP Saturation Voltage VRP (sat) RpL=100kQ, = = 
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TA7715P 


BLOCK DIAGRAM 


SCHMITT OUT 


PHASE SIGNAL 
INPUT (FOR PL 
USE ONLY ) 


COUNT DOWN 
PHASE CONT 


RP 


TEST CIRCUIT 


FGouT Farn 


SH CHr 


= 
t 


Sy & 

a fy al G 

io) x ce MM 

3 x Colo O a 

Qn ae x oO RP 

XR Oo T feo) a Gg M 
3 x a 

° po] a fe) Bs 

.o) oO] a 2 m 

% % foe} 


+ 


! 
# +1% ACCURACY IS REQUIRED 
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TA7715P 


TEST CONDITIONS 
CHARACTERISTIC SYMBOL 


| MEASURING: POINT 


SW CONDITION 


SWa=a, SWC=OFF 
SWp=OFF, SWr=a 


Operating Voltage Range Vcc(opr 


Supply Current Icc 9 PIN VeFcM 


Input Sensing Voltage VIN u SG Terminal DVy cere 
_ ” 12 PI 
Reference Voltage | Vref-l ay 7) 
a 7 PIN VM 


F/V Converter Output Voltage | Vout " 10 12 PIN DVy 


" AC Voltage 
Measure 


F/V Converter Output 
Noise Voltage 


Max. Output Voltage " 10-12 PIN DVy 


5 PIN VM 


Rp Saturation Voltage 


Note : VFcM : Voltage forcing current measuring. 


VM : Voltage measuring. 


DVM : Differencial voltage measuring. 
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TA7715P 


Vor — FREQUENCY 


Ry-27%€kn 
C+ 8200pFPr 
Co = £700 pF 


Ta=25C 


| | is 
| we 
| 
| 


i 
720 

fo 
INPUT FREQUENCY 


560 600 640 680 


FG AMP Gyo 


Gyo (4B) 


4 
‘D0 400 600 800 1000 1200 1400 1600 
FG INPUT FREQUENCY (Hz) 


Vref Wv) 


1 {__| _| 
—40 —20 


Vor — FREQUENCY 


Vor (V) 


560 600 640 680 720 760 800 840 
INPUT FREQUENCY (Hz) 


INPUT SENSING VOLTAGE — Ta 


Vin (Vrms) 


—198— 


TA7715P 


APPLICATION CIRCUIT 1 


Note 1 


Note 2 


Note 3 


Note 4 


F/V OUT 


© Vgo=10V 


Al x 
pt r= 
if ] Ai % NOTE 3 


Connect if required. 


CH¢ value is depend on Input Frequency and internal Bias Current (Base 
current). 

Recommended value is 0.027“F at Input Frequency range of 300 to 1kHz. 
Center Frequency and Jump Up Frequency are caluculated by following 
equations. 


1 


Rise F BG) SB 


fc = 


fp = 0.187 


(5Ct_+ 3Co) 


Recommended to use low leakage capacitance for CHF, Co, Cr. 
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TEST CIRCUIT 2 


Wer eere ey | le. T° 


TA7715P TA?7260P 


YMOOWOO® & eee 


LOnE K+ 


51Q, 1004F 
=yt+ 
10“F 


OOR7HF 


10“F 
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TA7733F 


FUNCTIONAL BRIDGE DRIVER. 


FEATURES : 
. Wide Operating Supply Voltage Range. Vcc (opr)=1-8~15V 
. Capsealded in Flat Package 16 pin. 
. Forward and Reverse Rotation, Short Brake Modes 
are Available by Means of Rotation Control Signals. 
. High Efficiency is Obtained. 
. Can be Used as Interface Driver. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT SSOP16-P-225 


Peak Supply Voltage Voc 18 Vv 


Output Current IQ (AVE) 0.5 A 


Weight: 0.2g (Typ.) 


Power Dissipation = Pp 279 


(Note) 550 


Operating Temperature -30~75 


Storage Temperature -55~150 


Note : This rating is obtained by mounting on 
20 x 20 0.8mm PCB that occupied above 60% of 
copper area. 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C41.5°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Iccl 
Icc2 
TIcc3 


Supply Current 


Tcc4 
Vsat 1 I91=500mA, Lower Side 


Saturation Voltage i: 
_| Vsat 2 Io2=25mA, Upper Side 


Output TR Leakage Current In Vc=15V 


Teyytet 1 
Input Voltage He Reved SING) 40H 
"L" Levell VIN3, 4"L" 


Current [en Level} 13,4,"L" Input "L" (SOURSE Current) 


ttyyte 
Input Voltage He bevel VINS , 6"H" 
"L" Level! VIN5S,6"L" 


Input Current Input "H" (Sink Current) 


Diode Forward Voltage 
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TA7733F 


BLOCK DIAGRAM 


FUNCTION 
(1) BRIDGE DRIVER 


OVac 


28A1203 or 


EQIV 


GND 112,13 -_— 


CONTROL 


INPUT MODE OUTPUT 
ii | asa] mis [me | ovr@) Torr) [ oon) | “ovr | 
ON Forward 
Rotation 


2 INPUT 


(-25mA) 


OPERATING 
MODE NOTE 


CONTP.OL 


Stop 


Forward 
Rotation 


1 INPUT 
CONTROL 


Reverse 
Rotation 


Brake 


INHIBIT 
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Stop | 


TA7733F 


(2) INTERFACE DRIVER APPLICATION 


If IN3 and IN4 connect to “HIGH', Out (A)and Out(B)can be used as a interface 
driver output for each inputs. 


(Connect Out (a)and Out (b) to GND) 


Pp — Ta 


ROx20xQ2Zmm PCB MOUNTING 
(above 60% of copper area 
occupied) 


=i 
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TAT735F/N 


SENSOR-LESS DC MOTOR DRIVER. 


TA7735N/F are Sensor-less DC Motor Driver IC 
designed especially for Portable use VCR Head TA7735N 
and FDD Spindle Motor drives. 

It consist of 3 phase unipolar output drivers, 
ring counter for system starter, CW/CCW control 


circuit and switching regulator. 


SDIP24-P-300 


. 3-Phase Unipolar Voltage Drive Type Motor Driver 


Ic. 


TA77 35F 


. Output Current Up to 1.2A. 
. Excellent High Efficiency with Built-in 
Switching Regulator. 


. Surface Mount Availability with TA7735F. SSOP24-P-300 


. Wide Range of Operating Supply Voltage 


Weight: 
: Vcc opr=4~12v 


SDIP24~P-300: 1.2g (Typ.) 
SSOP24-P-300: 0.3g (Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Output Terminal Break-Down 
Voltage 


UL, VL,WL 


Vcecl 
Voc2 


Supply Voltage 


Vecl 
Vec2 


Operating Supply Voltage 


Output Current Io 


: TA7735F 
Power Dissipation 


TA7735N 


Operating Temperature 


Storage Temperature 
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—S06— 


47kQ 


82k 


82K 


150kQ, 


VOLTAGE 
STARTER 
REF GEN 


50V 


10kQ 


OOl#F 


11k, 
ae, 


© Voc 


WYYOWId AIOT 


N/SSELLVL 


DD h—_—_—_—_—_—_—_—_—_—_—_—_—_—?T}}-_a”"aa"=—": 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


Vec=6V, Output OFF 


Supply Current Voc=12V, Output OFF 
Voc=6V, RL=222 
Vcc=6V, VcL=6V 
RL=1L0Q, V1 3=1V 


Output Saturation Voltage 


Vcc=6V, Io=800mA 
V13=1V 


Output Saturation Difference Vec=6V, VcL=6V 
Voltage RL=10Q, V13=1V 


Output Leakage Current Vcc=18V 
Output Transistor 


Saturation Voltage Hor S00may Roc-n 


Switching 


Output Transistor 
Regulator E 


Leakage Current 


Switching V8=5V, Vcoc=6V 
Frequency 


cW/CCW Control "aH" Level 


Operating Voltage no 1, 1 
eve 


Control Amp Input Current 


Ring OSC Frequency R=150kqQ, C=3.3uF 
V11=2.4V, RL=330 


Output Voltage V1153.7V, RL=330 
V11=2.0V, RL=330 
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TA7735F/N 


MEASURING CIRCUIT 


10DQ,03 


2400 


0 O 


Na 


181555 


ke Vou 
7h 
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TA7735F/N 


334PF 


FREQUENCY 
> COUNTER 
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TA7735F/N 


FUNCTION 


(A) V13=1.0V 


Initial + MODEl + MODE2 + MODE3 + MODE4 + MODE5 + MODE6 


(B) Vj 13=GND 


Initial + MODEl + MODE2 + MODE3 +» MODE4 + MODE5 + MODE6 


TEST CONDITIONS 


. Use measuring circuit 3 and VcL=1.5V. 
. All switches must be operated momentaly shorted to GND ("L" Level). 
. Initializing is obtained with SW "ON" and Sc ON. 


. Power switch SVcc and Scr must be held "ON" state until the end of measuring. 
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TA7735F/N 


INTERNAL CIRCUIT 


(1) Output Driver/Switching Regulator 


L Res pale Additional power transistor 
(5) for current boost. 


SWR GEN 


CURRENT LIMIT 


! : = Output coil 


BEMF DET 


(){®)-®)) 


Q1,Q2 and Q3 are 3-Phase Unipolar 
Ka Qg 


as Output Driver that's maximum current 


Q5 is switching regulator output 


(20) | up to 1.2A. 


transistor. 


ler 


(2) cW/CCW Control Input 
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(3) 


(4) 


(5) 


Stand-By Control Input 


Control Amplifier 


TA7735F/N 


5V 


Shut Down Terminal 


CONTRL 


( 


Vo 


Vo VpE ON ) 
Vo<Vpg OFF 
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Pin(9)is shut down input for system 
reset. 
Thermal and over voltage shut down 


are available by using this terminal. 


AIBA ——— Oe ee 


APPLICATION CIRCUIT 1. 


(Output Current Boost Application with Feed Back (R]) ) 


104F 


+} 


TA7735F/N 


SHUT BEMF 
Vin~ DOWN IN Vint Csw 


CR 
Gw cW/Ccw START ay 


100, 
g 5B o7G| |e 
i) fo] 1 
5V0 ry) o 3° x g 
Q © ire) 7 3 
g 3 AT 2 3 6, POWER 
3 és OFF 
a 
the, © 
Bey cw/ccw 
a 


1kQ 


——»—___} 
CONT SI@ IN 


Note : Switching characteristics are required with D] and Q] for higher efficiency. 
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APPLICATION CIRCUIT 2. 


fo} 
Ven (=07V) 
Riz TBE id 
To (MAX) ak 
! oc 
7 Leal 
R 4) 
a 
mr 
1 i 
77 


104F 


+ 
7, CY B® © © © © & © 
pe Wy, Uy cy Cy = Cw oo Vo @anD CL 


TA7735F/N 


SHUT BEMF CR 
Vin~ Down IN Vint Cow Gy CWCCW stTarT Gy 


5V 0 


10K 
0.0334F 
680pF 
}—.,9 
150kQ, 
—pt 
33eF 
R2 10kQ 
WA 
° 
On 
yO 
as 
ic] 
od 


cW/CCw 


CONT SIG IN 
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ABA —_———— 


APPLICATION CIRCUIT 3. 


(Output Current Boost Application with No-Local Feed Back) 


a 
M fy 
OC bs 
oO 
qq 
oa 
yg 
a 
TA7735F/N 
SHUT BEMF cR : + 
Vin> DOWN IN Vyyt Cow Gy CW/CCW START ay c Cc SB 
1002, 
fe ey Cf 
5V 0 S ° x 48 g 
g a 3] lle 27 if 5 6, POWER 
a x a OFF 
oO ° B 
= +) 
He cw/ccw 
S oe} J 
a M 
= = 
rt 


CONT SIG IN 


Note: -Switching characteristics are required with D] and Q] for higher efficiency. 
‘This application has no local feed back loop by R1 (Shown in application 


circuit 1). 
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DC MOTOR DRIVER IC. 


The TA7736P is a 3-phase Bi-directional motor 
driver IC. 

It designed for use VCR, tape deck, floppy disk 
and record player motor drivers. 

It contains output power drivers, position sensing 
circuits, control amplifier and CW/CCW control 


circuit. 


3-Phase Bi-Directional Driver and Output Current 
Up to 1.0A. 
. Few External Parts Required. 
. Wide Operating Supply Voltage Range 
Vcc (opr) (Min. )=7V 

. Forward and Reverse Rotation is Controlled 
Simply by Means of a CW/CCW Control Signal Fed 
Into 16 PIN. 

. High Sensitivity of Position Sensing Amplifier. 
(Vy=10mV (Typ.), Recommend to Use TOSHIBA Ga-As 
Hall Sensor "THS" Series.) 

Surge Protect Diode Connected for All Input 
Terminals. 


(Position Sensing, Control, CW/CCW Control Inputs.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING 


Supply Voltage vcc 26 


Output Current IO (AVE) 1.0 


: . TA7736P 1.2 
Power Dissipation Pp 


TA7736F 


Operating Temperature 


Storage Temperature 
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TA7736F/P 


TA77 36P 


HSOP16-—P-300 


Weight: 


DIP16-P-300A: 1.0g (Typ.) 
HSOP16-P~300: 0.52 (Typ.) 


TAT 7 3 FP mm 


BLOCK DIAGRAM 


POSITION 
SENSING CIRCUIT 
— Beers 


ROTATION CONTROL 


TA7736P TA7736F 
Pp — Ta 
Ez = 
& a 
0 50 100 150 200 
; Ta (C) 
T 
ae Note 60 x30 x1.6mm PCB mounting 
occupied copper area in excess 
of 50%. 
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ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


(Unless otherwise specified, 


TEST CONDITION 


Vec=l2vV, 1 


Quiescent Current 


FRS=Open 


FRS=5V 


Vec=22V, FRS=GND 


Input Offset Voltage [ - 40 - mV 
Residual Output Voltage Vin=VIN=7V - 0 10 | mV 
Voltage Gain RNF=2. 20 - £5 - times 


Ty=400mA 


Saturation Voltage | 


Cut-off Current 


Position Sensing Input 
Sensitivity 


Maximum Position Sensing 
Input Voltage 


Position 


Input Operating 
Voltage 


Control 


Vc=20V HA 
~ - 20 

— 

- 10 - mV 

- - 400 mV 
2v0 - Vec-2 


Rotation Control 
Input Voltage 
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TA7736F/P 


MEASURING CIRCUIT 1 


CONT ROL 
SIGNAL 


POSITION 
SENSING 


MEASURING CIRCUIT 2 


CON TROL 
SIGNAL 


POSITION 
SENSING 
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a IA OOF e 


INPUT vs OUTPUT 


YNFE 


YWoF=RnF- IL 


Vin’ > (V2-V1 ) 


O TORQUE ROTATE 


FUNCTION 


FRS POSITION SENSING INPUT COIL OUTPUT 


(16 PIN) Ha Lb Le 


merrs wyr zs eee er 
Pers &@ we e/a eB res 


zee Sr rs ee 


High Impedance 


Or FF CO OOF BFP FO O]lOrF KF RP OO 
PrP OO OF;F FE OOO rPIfF rR OO Oe 


1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
0 
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TA7736F/P 


APPLICATION CIRCUIT 1 
(BASIC APPLICATION CIRCUIT) 


75k. 
WA 


CONT ROL OVec=12V 


TA7T736P 


5V 
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APPLICATION CIRCUIT 2 


(TC9142P + TA7736P % PLL FDD) 


+ 
4 


TAT736P 


0.2287 
— 
ty 
at 
st 
Ra 220kQ 
NC (2) Comes NOTE 3 
wee C9 ) Rp 100kQ 5 
B 
START O— Wr (11) a (6 ) Js 
ie C2) Bs cs) NOTE 2 
NC (3) 2 (4) NOTE 3 
fe 
be SS Tai 10ka 
NOTE 2 
NOTE 4 (16) (1) mu | 
GS WwW wn 
Por? 
2SC1815 10kQ 
at \NN——| } —4 
= i 0.14F 
an fy 
py [+ a hs 13 
‘5 % oO N 
Ear & 
= 


NE 


bbbodood 
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d/J9ELLVL 


TA7736F/P 


Note l. 


Note 2. 


Note 3. 


Note 4. 


Rf is a feed back Resistor that's voltage drop is equal to Input Voltage 


(V2-V1) in this application with feed back by Zener Diode. 


ae ae 


Required X'tal frequency is calculated by 


following 


fx=(no-a/60)-128-20 N=42.6 no-a:N 
(at PIN 10 "High" state) 
f£x=(no:a/60)+128-27 N=57.6 no-a'N 
(at PIN 10 "Low" state) 


Poi 


Where no=Required Rotation Speed (rpm) 
a=Number of FG pulse (pulse/rotation) 
N=Count Down Ratio (4.32 or 128) 


Recommended value of RA and RB is 50kQ to 300kQ 

The combination ratio of F/V and P/V output is designed by changing these 
value. For example, if you want more F/V conversion gain compare to P/V's 
one for fast system initial start up. Use a higher value of RB compare to 


RA- 


TC9142P's FG Amplifier gain is 30dB (Typ.) and required input signal is 
over 30mVrms. 
If the FG doesn't output over this value. 


Required a Front Amplifier. 
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START 


APPLICATION CIRCUIT 3 


Voc=12V 


(TC9142P + TA7736P a PLL WDD) 
O5Z282A 
G 
Fe at 
a SHE 


TC9142P 


TAT736P 


G 
6 
TA75393P xt 7 


CURRENT LIMITER 
CALIBRATION 


d/49ELLVL 


TA7736F/P 


APPLICATION CIRCUIT 4 
(TC9203F + TA7736F 3.5 PLL HDD) 


Vec=12V 
oO 


NWN 
< 2700 
Bes ke “i 
a 
3 | ° bay 
2 x 
3 A # 2, 
x 
S 
fy 
© 
Ge) 
é 
2.7kQ i 
WN a 
oH 


TA7539P x$ 


A ® CURRENT LIMITTER 
| CALIBRATION 


TA75393P xt 


104F x3 


HALL SENSER 
THS100¥ J -—X 


2 


is 


fx 


TC9203F 


15pF 
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START > Pxe 
R: 
FG: 


Note: Required X'tal frequency 


calculated by following. 


= FR 
= 60 “FG x 128x MXN 


X'tal frequency (Hz) 
Revolution of motor (rpm) 
Number of FG pulse 

Lock range switch (20/27) 
Count down Ratio (5/6/12) 


TA7745F/P 


DC MOTOR DRIVER 
TA7745P 
3 Phase Power Driver. 
. Voltage Control System. 
. High Efficiency is Obtaind. 
. Capsealded in Flat Package 16 Pin. 
. Operating Voltage Range : Vcc=4~15V, Vs=2 ~15V 


DIP16-P-300A 


. High Sensitivity of Position Sensing Inputs and 
Have a Hysterisis : VyH=20mV (Typ. ) TAT745F 

. Output Current : Ip=1.0A(Max.) 

. Build in Thermal Shut Down Circuit. 

. Forward and Reverse Rotation and Stop Modes are 


Available by Means of Rotation Control Terminal. SSOP16-P-225 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RAT 
V 


Supply Voltage +—- 
[ss 


ING 
18 V 

18 
Io £50 


Output Current | i { 
20.0 


350(F) 


Power Dissipation 


1200(P) 


Operating Temperature Topr -30 ~75 
Storage Temperature Tstg -55~150 


Note : This rating is obtained by mounting on 20 x 20 
x 0.8mm PCB that occupied above 60% of copper 
area. 


225 


Le CY) 7) 2 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Tcec1 Vec=5V, Output "OPEN" 


Supply Current Icc2 Vec=9V, Output "OPEN" 
Iec3 Vec=12V, Output "OPEN" 


La bps be Vs L-l 
Saturation Side Vs L-2 


Voltage 
la, lb, &c,Side Vs U 


Sensitivity 


Position 
Sensing Input jOperating 
DC Level 


Diode Forward Voltage 


[Forwars 


ak 


Rotation Control 
Input Voltage Stop 


Reverse 


Saturation Voltage 
Differencial 


Leakage Current 


BLOCK DIAGRAM 


cw, COW 
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TA7745F/P 


Pp — Ta TA?745P 


Pp — Ta TA?745F 


@ 20xX20x02mm PCB MOUNTING 


(ABOVE 60% OF COPPER AREA 
OCCUPIED) 


@ NO HEAT SINK 


Pp (W) 


0 20 40 60 80 100 
Ta (C) 


APPLICATION CIRCUIT 1] 
(3-PHASE Bi-Pola DRIVE) 


VM 


To 


Q@g WORKS AS A CURRENT REGULATOR 


Qe I, 


CONTROL AMPLIFIER 
( F/V CONVERTER ETC ) 


28A1203X & 
SOO 
lane 


ene 


Tp 1 re SOURCE 
I= -V = ¢ v +V ) CURRENT 
L Tate IN io Ke BE1 BER MODE 


= Ki + Vint Ke 


( Ky, Kg = CONSTANT ) 


2a 


TA7745F/P 


APPLICATION CIRCUIT 2 


(3-PHASE UNI-Pola DRIVE) 


CONTROL AMPLIFIER 
(F/V CONVERTER ETC ) 


APPLICATION CIRCUIT 3 
(HIGH EFFICIENCY DRIVE (UNI-Pola)) 


LI | | CONT IN 
+ 
PWM ; 
ed 


SW REGULATOR 
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TA7745F/P 


APPLICATION CIRCUIT 4 
(HIGH EFFICIENCY DRIVE (Bi-Pola)) 


CONT IN fr, 

IW “ 
ee 

+ = S 


PWM 


SW REGULATOR 
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TA7759P 


DC MOTOR CONTROLLER 


TA7759P is a MOTOR CONTROLLER IC designed especially 
for FDD and WDD Spindle Motor Control. 

It consists of Position Sensing Circuit, One Shot 
Multi Vibrator type F/V Conversion Amplifier and 


Output Pre-driver. 


4 Phase Half Wave Type 
. No Frequency Generator Required DIP18-P-300D 


Wide Range of Operating Supply Voltage 


: Vcc opr=6 ~18V Weight: 1.4g¢ (Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
10 


10 


Output Current 


Regulator Output Current 


Position Sensing Input 
Voltage 


400 


1.2 
-30~85 
-55~150 


Power Dissipation 


Operating Temperature 


Storage Temperature 


TJ=25°C 
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TA7759P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Vcc=12V, Rf=0.50, Ta=25°C) 
See 


CHARACTERISTIC 


Quiescent Current vcc=24V, 


Output open 


Saturation Voltage 


Io=lmA 


WG WO Pin 


Leakage Current 


Common Mode 
Position Range 
Sensing 
Input Input 
Sensitivity 


Output Voltage (6)Pin open 


I¢c2=0~4mA 


R lat Line Regulation 
egulator 1j=25°C 


Temperature 


Coefficient Tare bo t 


Operating 
Voltage 


START/STOP 
Input 
(Pin @) ) 


Input Current 


Voltage Gain Pin@)to Pin @3) 


= 2316 


TA7759P 


BLOCK DIAGRAM 


=232= 


—€EC— 


ONE SHOT 


10kQ 


LOW PASS FILTER 


Oo 
FOR F/V OUT 


Fig. ONE SHOT MULTI-VIBRATOR SECTION 


TIME CONSTANT 
FOR ONE 


Vo 


SHOT MULTI-VIBRATOR 


d6SLLVL 


Voo2 


—vee— 


START / STOP 


1000 pF 


Fig. CONTROL SECTION 


SERVO OUTPUT 


d6S//VL 


TA7759P 


XVW V@OT 


NOTLOAS LNdLNO 


“Bi 


ENO OAMES- OL 


saad 


et 


—9EC— 


1 
APPLICATION CIRCUIT (5q WDD) 


START / STOP 


—o ~o 


tr 


TA?759P 


*% 
20k 43k0 


VR 
4.30 
FWA 


2 
OO1LUF 


+> + 7 
La Lp Le lq 
> 
+ + + 
rT oT Pf FF 
tr rt? rr Be 
10MFX 4 


Use for Getting Better Temperature Dependency. 


Lower Temperature Dependency is Required. 
Connect if Required. 
MP4001 is Power Transistor Module that contains 4 Power Transistors of 


60V 4A Voltage and Current Ratings. 


Vog =12v 


d6S//¥L 


TA7/68F 


TA7768F is designed for small motor speed control, 
and is suitable for DC motor speed control ina 
portable equipment, such as cassette recorder, 


radio cassette, etc. 


. Small Flat Package 
. Low Voltage Operating 


Operating Supply Voltage Range : Vcc=1.0~5.0V 
SOP8-P-225 


Weight : O.lg(Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


Power Supply Voltage Vcc 6 
Output Current 
PD 


Operating Temperature Topr 
Storage Temperature Tstg 


BLOCK DIAGRAM 


UNIT 
V 


mW 
2G 
2¢ 


CURRENT 
CONTROL 
CIRCCIT 
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TA7768F 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcec=3.0V) 


TEST 
CHARACTERISTIC SYMBOL |CIR- 
CUIT 


Power Supply Current Icc 


TEST CONDITION 


Output Open 


Starting Current IMs 


Output Saturation Voltage VCE 


I9=200mA 


Rotating Fluctuation AN 


Voc=2.1~3.0 


Reference Current Iref 


Reference Current Fluctuation 1 |Alyef1 


Vec=2.1~3.6V 


Reference Current Fluctuation 2 |Alref2 


19=50~300mA 


Reference Current Fluctuation 3 |ATref3 


APPLICATION CIRCUIT 


+n 
CM 22uF 


Ta=-25~75°C 


Note: 
Rm=D/C Resistance of motor 


Ea=Counter-electromotive force 
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TA7768F 


APPLICATION 


Equivalent circuit of Motor is 


discribed by serial connection with 
equivalent DC resistance Rm (usually 
Motor coil DC resistance) and voltage 
source Ea (counter-electromotive 


force) which is propotional to motor 


rolation, as shown in Fig.l. 
When V1-2, the voltage between @ and 
(2 pins of TA7768F is set, 


Vl-2 RK - Im+ Rm + Im + Ea ...eeeee (1) 


Input balancing condition of the comparator 


RL 


* RR 222 (2) Fig. 1 


RK + Im + Rt + Iref = V1-2 


From (1) and (2) 


k + (Rx + Im + Rm - Im + Ea) = RK + Im+ RT - Iref 


kCRK+Rm) = RK woecansancccesecaee wiaere (3). 


Rr - Iref = k+Ea 


For TA7768F application, RK should be firstly fixed considering Motor DC resistance 
Rm by using the formula (3). 
Then counter-electromotive force Ea at necessary rotation is calcurated by Ea-rotation 


characteristics. And RT is finally given throught the formula (4). 
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TA7774F/P 


STEPPING MOTOR DRIVER IC 


TA7774P/F is 2-phase Bipolar sterping motor driver 
TAT7T74P 
Ic designed especially for 3.5 or 5.25 inches FDOD 
head actuator crives. 

It consists of TTL conpatible input circuit, dual 
bridge driver outputs with flyback diodes, changing 
circuit of motor coil drive voltage (Power saving 


circuit) and stand-by circuit. 


One Chip 2-Phase Bipolar Stepping Motor Driver. 
- Power Saving and Stand-by Operation are aviilable. 
I stand-by (I¢c3) S115yA 
Build-in Punch Through Current Restriction Circuit 


for System Reliability and Noise Suppression. 


HSOP16-P-300 


TTL Compatible Inputs 


Surface Mount is available with F Type. 


Output Current up to 0.4A (peak) 
Weight: 


DIP16~P-300A: 1.11g (Typ.) 
HSOP16-P-300: 0.50g (Typ.) 
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TAT 7/45 /P 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


Output Current 


Input Voltage 


TA7774P 


4dPower Dissipation 2.7(Note 1) 


TA7774F 1.4(Note 2) 


Operating Temperature -30~75 


Storage Temperature ~55~150 


Note 1. This value is obtained by 50 x50x 0.8mm PCB mounting 
occupied copper area in excess of 60%. 
Note 2. This value is obtained by 60 x 30 x1.6mm PCB mounting 


occupied copper area in excess of 50%. 
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TA7774F/P 


BLOCK DIAGRAM 


Vsia YS2a Vee Vs2B VS1B 


BRIDGE 


\ 
| 
| 
| DRIVER 


Ws2/Vs1) 


Note: Pin 2,7,12,13 of TA7774F are all NC 
and Heat Fin is connected to GND. 


OUTPUT 


STATE 


| Enable VSl 


Enable Vs1l 


Enable Vs? 


Enable Vs2 


STATE 


Power Off (stand-by) 


Power Off (stand-by) 


Operation 
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TA7774P/TA7774F 


$s 1A774F/P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Ta=25°C, Vec=5V, Vsg1=12V, Vg9=5V) 


CHARACTERISTIC TEST CONDITION 


PS:H, VS2:H 


Supply Current PS< Ly VSorn 
Vs2:L 


Input Operating 
Voltage 


Tj=25°C, Vsg2:H 


Tj=25°C, Vg2:H 
Vin/PS:Sink 


Input Current 


1 
Ips Current 


Loyt=100mA 
PS:L, Vs2:H 
VSAT1H2 Lout=400mA 


VSAT2H1 Tout=20mA 


VSAT2H2 


Output Saturation PS:L, Vg2:H 


Voltage 


VSATL3 


Diode Forward VF U 

= 
t 

Delay Time pie 
tpHL 

Operating Voltage Vcc(opr) 


Recommendable Operating Voltage Vsl(opr.) 12V+10% 


Vs2(opr.) 5V410% 


Operating Voltage Restriction Vs12Vs2 
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177147? 


BASIC APPLICATION CIRCUIT 


Vcc (Vcc and Lower Driving 


Voltage for Motor Coil) 
Vgop (Stand-by Signal) Note 3 
-—- 


O 5V 
PS (Lower (for Power Saving) 
and Higher Voltage 
selection Signal ) 7 
com —O 12V 
INB 
—- 


VSL A/B 

(Higher driving 
Voltage for 
Motor Coil) 


+ 


TA7774P/F 


TA7774P/TA7774F 


Note 3. Stand-by state is also available by Vcc power off with this application. 


TAT774F Pp — Ta 


Rih(j-ay=M0T/w 
] 


(Ww) 


Pp 


Ta CC) 
Note 4. 50x50 <0.8mm PCB mounting occupied Note 5. 60x30 1.6mm PCB mounting 
copper area in excess of 60%. occupied copper area in 


excess of 50%. 
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1A7774F/P 


OUTPUT CIRCUIT 


INPUT CIRCUIT IN A, IN B 


= 245 


1A7774F/P 


INPUT CIRCUIT Vs2a or VsS2B 


TO LOGIC 


TO OUTPUT 
CIRCUIT 


Vs2B 


TO OUTPUT 
CIRCUIT 


MEASURING CIRCUIT 1 


Iccl, Icc2, Icc3s lin A» Tin B> Ips 
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TA7774F/P 


MEASURING CIRCUIT 2 
VSATIH1, VSATI1H2, VSATL2, VSATL3 


VsaT1H1 


VSATI1H2 


VSAT2H1 


VSAT2H2 
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1A7774F/P 


MEASURING CIRCUIT 3 


VSAT2H1> VSAT2H2, VSATL1 


=( v4 SW5 


—248— Pe 


VSAT2H1 


VSAT2H2 


VSATL1 


1A7774F/P 


MEASURING CIRCUIT 4 Veus VFL 


— 


=3 
i Ip S0mA | ]swe 
Oc Q 
O © 
Oe e 9 


cog 
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A714? ———— 


TIMING CHART 
H 
INA | | | | | 
s 1 
| 
INB | 
| 
L 
| | 
H 1 
PS 1 | 
i; | 
L 


aN 


IL. tpHL 


tpLH : 7us (Typ.) 
tpHL : 2us (Typ.) 
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TA8102P 


POWER DRIVE IN FOR DC PLAYER 


TA8102P is a power driver IC designed for controlling 
the focus actuator coil of pickup, tracking actuator 
coil, disk motor and feed motor in CD player. 

This is the most suitable for the power driver of the 


general-purpose motor. 


» Two operation amplifiers with bootstap terminals 
are incorporated. DIP16—-P-300A 


. BTL Application also available. 


(BTL Application is realized with single 5V power ; 
Weight : 1.1llg (Typ.) 
supply) 
» High output current : I0(peak)=1A 
» High input impedance is realized by built-in 
buffer amplifier. 


» Built-in thermal shut down, 


MAXIMUM RATINGS (Ta=25°C) PIN CONNECTION (TOPVIEW) 
Power Supply Voltage Vec 
Output Current To(peak) BS] 
Power Dissipation Pp VEE 
Operating Temperature Topr VEE 
Storage Temperature Tstg PS2 
Vec 
* Derated above Ta=25°C in the proportion of 2mW/°C. OUT 9 


Note. Output protection circuit is not incorporated, 


Output~Vcc¢ 
Care should be taken not to short between Output—GND 
Output—Output 
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TA8102P 


BLOCK DIAGRAM 


OUT, Voc BS] VEE VEE BS 9 Voc OUT 2 


VEE IN] VREF VEE VEE INC INQ VEE 


= 2024 


SSS ee TAG UZ 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Voc=5V, Vep=5V, 2ch Amp. operation, 
without bootstrap, RL=", Rg=0N, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


Operation Power Supply 
Voltage 


Quiescent Current jess 


Input Offset Current INL, IN2 


Input Bias Current [ms IN2 


IN1=IN2=INC=2.1V 
RinC=20k2 


DC 350mA Load 


RL=52, ViN=100mVrms 
f=1kHz 
RL=52, VIN=LOOmVrms 


RL=5Q2, f=LkHz 
VouT=5Vp-p 


RL=52, VoutT=2Vp-p 


Output Noise Voltage Rg=10k2 r 
RE=9Q, Rg=LOkQ | 


Cross Talk f=1lkHz, Vo=0dBm 
CHL <> CH2 | 


Ripple Rejection Voc Side| RRC RL=52, Rg=10k2 
Ratio VEE Side] RRE fp=100Hz, -20dBm 


Thermal Shut Down 
Operating Temperature 
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TA8102P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


CHARACTERISTIC 


Operation Power Supply 
Voltage 


Vcec=5V, BIL operation, With bootstrap, RL=*, 


TYP. UNIT 


Rg=02, Rrnc=0N, Ta=25°C) 


Quiescent Current 


IN| =IN2=INc=2.1V 


Input Offset Current 


IN], IN2 


Input Bias Current 


IN], IN2 


Output Offset Voltage 


IN{=IN2=INc=2.1V 
Rg=10k2, RINC=20k2 


Output Voltage 


DC 350mA Load 


RL=52, f=1kHz 
VouT=5Vp-pP 


Slew Rate 


RL=52, Vout=2Vp-p 


Output Noise Voltage 


Rg=10k2 


Ripple Rejection Ratio 


RL=52, Rg=100k2 
fr=l00hZ, —20dBm 


—254— 


a 


i 
t 
I 


———— a — TA8102P 


FUNCTION DESCRIPTION OF EACH TERMINAL 


FUNCTION REMARKS 


Connect to pins 
4,5,8,12 and 13 


Power amp.-l fate 
+.) 


Control signal input terminal. 


Negative power supply terminal. 


Buffer amp. 


Reference voltage source terminal. 


Connect to pins 


Negative power supply voltage terminal. 1 and 8. 


Power amp.-1l and 2 common control signal 


input terminal. 


Power amp.—2 control signal input i as 
terminal. 


Buffer amp. 


Connect to pins 


Negative power supply voltage terminal. 1, 4 and 5. 


Power amp.-2 output terminal, 


Error signal amp. output of IN2 and INc. 


Positive power supply voltage terminal. Connect to 15 pin 


Bootstrap terminal -2. 


Negative power supply voltage terminal. 


Bootstrap terminal -l. 


Positive power supply voltage terminal. Connect to 10 pin 


Power amp.-l output terminal, 


Error signal amp. output of IN2 aid INc. 


Vec terminal (10,15 pins) 


Note: Outside IC, connect to { Vee beni tael Cl, 4,558.10, 1a BENS) 
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TA8102P 


APPLICATION CIRCUIT EXAMPLE-1 200 4F 
(SINGLE PCWER SUPPLY BTL AMP.) 


Ny 


= 


1004F yew 100#F 


BUFFER AMP 


- Therough connecting resistance to Vprr terminal, reference electric potential can 
be freely set. 
- Gain is Gy=15.5dB fixed. 


APPLICATION CIRCUIT EXAMPLE-2 haa eats 
(DOUBLE 2-CHANNEL AMP.) 


POWER AMP-1 


VIN 1 


VIN 2 


BUFFER AMP POWER AMP-2 


. Take precautions for the polarity of the operating load of the power-amp.-1 
as a non-inverting amplifier and of the power~amp.-2 as a inverting amplifier. 
. Gain is fixed at Gy=9.5dB. 
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o QUAD POWER OPERATIONAL AMPLIFIER 


TA8212F is Quad Power Operational Amplifier 
designed especially for Tracking and Focus 
Actuator drives and Spindle and Carriage 

Motor controls for CD Players and also ap- 


plicable to any other Motor Drive and Power 


Drive Applications. 


o Features 


* Thermal Shut Down Circuit insided. 


* Buffer Amplifiers for High Input 


Impedance Feature. 


* PFP20 Surface Mountable Power Package 


Sealded. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


Supply Voltage 


Voc-YEE 


TA8212F 


one 


HSOP20-P-450 


Weight: 0.79g (Typ.) 


Output Current 


19 (PEAK) 


Power Dissipation 


1.0 


2.0 (Note) 


Operating Temperature 


=25°75 


Storage Temperature 


~55~150 


Note: PCB (50x 50x 1.6mm, occupied copper area in excess of 60%) 


Mounting Condition. 
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B21 ———————_.n— —_— 


BLOCK DIAGRAM 


IN1 IN2 
INC1 GND1 
VEEI VEE2 
Veci Voce 
OUTI OUT2 
OUT3 OUT4 
Vocs Yeca 
VEE3 VEE4 
GND2 INC2 
IN3 IN4 
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TA8212F 


ELECTRICAL CHARACTERISTICS (Unless otherwise noted, Vcc=5V, Vpp=-5V, Rp=50, Ta=25°C) 


Operating Supply 
Voltage 


Quiescent Current IN=INC=2V, R=” 


Input Offset Current 


Input Bias Current 


Output Offset Voltage Rg=10kQ, RtNc=10ka 


Output Current 


Vin=100mVyms > 


Closed Loop Gain f=1kHz 


Frequency Range mee 
Total Harmonics 
Distortion 


f=1kHz, Voyr=5Vp-p 


Slew Rate Vout=2Vp-pP 


Output Noise Voltage Rg=10k © 


Rg=10kQ2, f=1kHz 
Cross Talk Vo=0dBm, between 
each channel 


Rg=10ko©. 


Ripple Rejection Ratio fR=100Hz, -20dBm 


Thermal Shutdown Circuit 
Operating Temperature 
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TA8212F 


MEASURING CIRCUIT 
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TA8212F 


TERMINAL DESCRIPTIONS 


PIN NO.| SYMBOL | I/O FEATURES NOTE 


1 IN 1 I Power Amp 1 Input Terminal 
2 INC 1 I Power Amp 1 and 2 Common Input 
3 VER1 - | Negative Supply Voltage Note 1 
4 Vec1 - Positive Supply Voltage [Note 2 
5 OUT 1 0) Power Amp 1 Output 
6 OUT 3 O Power Amp 3 Output | 
7 Vec3 - | Positive Supply Voltage Note 2 
8 VER3 - | Negative Supply Voltage eee 1 
9 GND 2 - GND Note 3 
10 IN 3 | T Power Amp 3 Input 
11 | IN 4 I Power Amp 4 Input 
12 INC 2 | Be Power Amp 3 and 4 Common Input 
13 VEE - Negative Supply Voltage Note 1 
14 Voca - Positive Supply Voltag Note 2 
15 OUT 4 0 | Powet Amp 4 Output 
16 OUT 2 0 Power Amp 2 Output 
17 Vcc2 - Positive Power ey Note 2 
18 VEEQ - | Negative Power Supply Note 1 
19 GND 1 - | GND Note 3 
20 IN 2 I Power Amp 2 Input 
FIN Po.Ver | - | Heat FIN and connect to all Vgp terminals with ied Note 1 


impedance 


Note 1: FIN, 3, 8, 13, 18 PINs are required to connect each other. 
Note 2: 4, 7, 14, 17 PINs are required to connect each other. 


Note 3: 9 and 19 PINs are required to connect. 


22201-= 


TA8212F 


ALLOWABLE POWER DISSIPATION 


POWER DISSIPATION Pp (W) 


Pp — Ta 


NO HEAT FIN 
MOUNTING CONDITION 1 
( 30xX30x16mm 

60% COPPER AREA ) 
MOUNTING CONDITION 2 
( 50x50X1.6mm 

60% COPPER AREA ) 


AMBIENT TEMPERATURE Ta (‘C) 
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= A821 2F 


APPLICATION CIRCUIT 


SERVO PROCESSOR 
RWM OUTPUTS 


SPINDLE MOTOR 


TC9220F CARRIAGE MOTOR 


FOOA © 


FOCUS ACTUATOR 


TRACKING ACTUATOR 


—5V 5V 


Closed Loop Gain of Gy is fixed approximating 9.5dB by internal 
circuit. 
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TA8400P 


DUAL BRIDGE DRIVER 


TA8400P is Dual Bridge Driver designed especially 


for VCR cassette and tape loading motor drives. 


+ 4 Modes Available (CW/CCW/STOP/BRAKE) 
- Output Current Up to 0.4A (AVE) and 1.0A 
(PEAK) 
+ Wide Range of Operating Voltage 
Voc opr=4.5~18V 
Vg opr=0~22V 


DIP16—-P-300A 


Vref opr=0~22V 
* Built-in Thermal Shutdown, Over Current Weight: 1.llg (Typ.) 
Protector and Punch-Through Current 


Restriction Circuit. 


Hysteresis for All Inputs. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Motor Drive Voltage Vs 25 


Reference Voltage Vref 25 


IO(PEAK) | Note 1.0 
TO(AVE) I 0.4 


Output Current 


Power Dissipation Pp 1.4 


Operating Temperature Topr i ~30~75 


Storage Temperature Tstg -~55~150 


Note: Duty 1/10, 100 msec 
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——————— ee  ———— — AG400P 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=1l2V, Vs=12V) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 


CW/CCW Mode 


Supply Current Brake Mode 


Stop Mode 


Input Operating "qt" j 3, 6 pin 
Voltage typ i 3, 6 pin 


Input Current = Source Mode 


Input Hysteresis Voltage 
| Upper Vref=Vg, Ip=0.4A 
| tower | Vsat-1L Ve ef=Vg. Ip=0.4A 
Veeg=Vg, Ip=l.0A, 


Saturation 


NOT EBge | Upper | VsaT-2u ON LOAD: 20 msec 
Vrer=Vs> Ip=1.0A, 
NO LOAD: 20 msec 
Vref=8V, I9=0.4A 
Output Measure 
Output Voltage Vpor=8V, Ig=1A 
Output Measure 


Lower 


Vg=25V 


Leakage Current 


Diode Forward 
Voltage IPf=1.0A 


Reference Current Vref=8V, Source Mode 


Thermal Shut Down 
Operating Temperature 


Tj 
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TA8400P 


BLOCK DIAGRAM 


Voc 


CONTROL CIRCUIT 


THERMAL 
SHUT DOWN 
CIRCUIT 


GND 5, 12, 13 


14 PIN: NC 


OUTPUT 


MA 


STOP 


cw/ CCW 


ccw/CW 


STOP 


STOP 
BRAKE 


co ; HIGH IMPEDANCE 
Note: Inputs are all low active type. 
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TA8400P 


Pp -— Ta 


@ 50x50x0.8mm 
PCB MOUNTING OCCUPIED 
COPPER AREA IN EXCESS 
OF 60% 

@ NO HEAT SINK 


APPLICATION CIRCUIT 


4 
1 0“F 


IN1 


IN 2 TA8400P 


IN 3 


PPP 


16 pin is required to connect to 9 pin. 


—267— 


TA8401F 


FUNCTIONAL BRIDGE DRIVER 
. Wide operating Supply Voltage Range : Vcc(opr)=3~15V 
- Capsuled in Flat Package 16 pin. 

Forward and Reverse Rotation, Short Breke Modes 

are available by means of Rotation Control Signals. 
- High Efficiency is obtained. 

Can be used as Interface Driver. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL | RATING UNIT 


Peak Supply Voltage Vcc SSOP16-P-~225A 


Output Current IOC AVE) 


Power Dissipation Pp Weight: 0.2g (Typ.) 
(Note) 


Operating Temperature 


Storage Temperature 


Note: This rating is obtained by mounting on 
20 x20 x 0.8mm PCB that occupied above 60% of 
copper area. 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25t1.5°C, Vcc=5V) I 
TEST 
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION 

CULT 
Icc1 Output OFF CW/CCW MODE i 
Icc2 Output OFF STOP MODE 
Icc3 Output OFF BRAKE MODE ' 


Output OFF INHIBIT 
CINPUT 4="L") 


Vsat 1 | 191=500mA, Lower Side 


Supply Current 


Icc4 


Saturation Voltage 
{ Vsat 2 I02=25mA, Upper Side 


Output TR Leakage Current IL Vc=Ll5v 


"H" Level VIN3, 4"H"} 


Input Voltage 


Mu Beret INS 


Input "L", V~tN=GND 


Input Current 13,4 | (Source Current) 


"H" Level VINS 6"H" 


Input Voltage 


"LY" Level Vins, 6" 


Input "H" 
(Sink Current) VIN=1V 
Diode Forward Voltage VF Ip=500mA ; 


Input Current 15,6 
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TA8401F 


BLOCK DIAGRAM 


2SA1203 or EQIV 


IN2 (4) 


FUNCTION 
(1) BRIDGE DRIVER 


INPUT MODE OUTPUT OPERATING 
CONTROL 
IN1 | IN2 | IN3 OUT @) OUT @) | OUT @ MODE 


ON Forward 
(-500mA) Rotation 


Reverse 


L 
2 INPUT (-500mA) (-25mA) | Rotation 
CONTROL 
ON 


(-500mA) 


Brake 


Stop 


Forward 


Rotation 


: 1 INPUT Reverse 
; 
: CONTROL Rotation 


Brake 


INHIBIT Stop 
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TA8401F 


(2) INTERFACE DRIVER APPLICATION 


If IN3 and IN4 connect to "HIGH" Out @ and Out ®)can be used as a interface 
driver output for each inputs. 


(Connect Out @and Out G) to GND) 


Pp — Ta 


20x 20x 0.2mm PCB MOUNTING 
(above 60% of copper area 
ocupied ) 


Pp (W) 


APPLICATION CIRCUIT 
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TA8402F 


3 PHASE HALL MOTOR DRIVER. 


TA8402F is output current detect voltage drive type 
3 phase unipolar hall motor driver. 
Bipolar drive also available with additional 


transistors. 


. 3 Phase Unipolar Hall Motor Driver and Also 


Available Bipolar Drivers with Additional 


Transistors. HSOP20-P-450 


. Built-in Control Amplifier. 
. Built-in Regulator for Hall Sensors. Weight: 0.8g (Typ.) 
. Output Current Up to 1.0A Max. (AVE). 
, Wide Range of Operating Voltage 

: Vec opr=4.0~15V, VS opr=0~15V 


Built-in Thermal Shut Down Circuit. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage (Control) 


Supply Voltage (Motor) 18 
La, Lb, Le 1.0 


Output Ra, Lb, kc 30 
Current 


Regulator 15 
(for Hall Sensor) 


1.0 
Power Dissipation 


3, 2Note 1 


Operating Temperature -30~75 


Storage Temperature -55~150 


Note 1. This rating is obtained by 50x 50x Imm Fe board mounting. 


2S 


TA8402F 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Voc=5V) 


CHARACTERISTIC TEST CONDITION 


Stop Mode, Output 
Open, No Hall Bias 


FWD/REV Mode, 
Icc2 Output Open, 
Hall Bias 1.5V 


| Tecl 


Supply Current 


VsaTl I9=0.1A 


Output Saturation Voltage VSAT2 I9=1.0A 


VSAT3 Tg=0.5A 


Saturation Voltage 
Differencial 


T 
Output Voltage Vou Ty=3mA 
Regulator : 
Load Regulation /Reg(Vou) Iy=3~15mA 


( PIN) Temperature 


Coefficient TcvH Ta=0~75°C 


Position | Hysteresis Vays 
Sensing Offset a 
TAREE Operating 
Voltage Range 


AVSAT Ig=0.1A 


Operating 
Voltage 
Rotation Input 
Control Current 


Input 2 : 
Operating 


(@ PIN) Voltage VsTP 
Operating 
Voltage 
L 

Input 
Current 


VFWD 


| IFWD Vrwp=5V, Sink Mode 


VREV 


TREV Vrev=0, Source Mode 


Operating 

ET Am 

E Voltage Range GR CET) 
( ® PIN) 


@®® Pin -© PIN, 

Aish. SU. Va? SV 
: PIN —@) PIN 

CS Input — ic Vces=0~15mV 


(@® PIN) Limitting wore he} Yes (Lim) 

Limitting Voltage 
Temperature Tc(Vlim) 
Coefficient 


Gain GET 


Diode Forward Drop | VF 


Thermal Shut Down Operating 
Temperature 
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es Tif} /() IF 


TRUTH TABLE 


FWD/REV POSITION SENSING INPUT a 


INPUT Ha Hb He Le La 


(17 PIN) (1 PIN)|] (20 PIN)} (19 PIN) 
——< 
OFF OFF 


OFF OFF 
ON OFF 


ON 


(Note 3) 


STOP 


V17=2.5V 


Eo sees Ee cet et 
Pe ee PrP Pee ee ee PrP eee eee ere 
amerereernr wie we PPP eee Pr es et oe 


(Note 4) 


Note 2, This condition is obtained with 17 PIN grounded. 
Note 3. This condition is obtained with 17 PIN open. 
Note 4. This condition is obtained with 17 PIN ground through 16kQ resistor. 


Pp - Ta 


THERMAL RESISTANCE 

Rtn(j-c) =13C/W 

Rth( j-c) =150C /wW 

@ INFINITE HEAT SINK 

@ 50x50X1mm Fe 
PLATE MOUNTING. 

@ NO HEAT SINKING 


Pp (W) 


POWER DISSIPATION 


AMBIENT TEMPERATURE Ta (C) 


= 213 


| 


g 
e3 


CONT Sia IN 


—_— 


47kQ) 


BLOCK DIAGRAM AND BASIC APPLICATION CIRCUIT 


OUTPUT CONT 


V - PWM KA 
CONVERSION 


START /STOP 


181588x3 
200uH Qi 50uH 
6 ‘TE oO 
g I Fy YM 
4 = + 6~15V 
+ te =) n Al 
qd a | 
esaizoavi| <4 3 
OR EQIVx3 | 78 
G 
a4 
io} 
a 
E 
<q 
* 


10, 


AZOv8VL 


MEASURING CIRCUIT 


—Slo— 


Cc 


SW) 


SW 
a 
dD 
c 
Ho 
Hp 
SW 1x0, 
a 
(0} 0-0 p 
ais 
i + a 
So EAT y. 2000 
et Lil LET H 
| alt 1a © 
(©) ©) 3 
oe) 


Ha 


NEUTRAL 
OFF 


dCOvEVL 


TA8402F 


MEASURING METHOD 


SWITCH i 
T MEASURING METHOD 
3 L 4 5 
| 


b b OFF VeRS=2.5V 


All position sensing inputs are all 
shorted and VFRS=5V 


Io calibration is required with Measure 
VM each output 
to ground 


Refer to Measure each output to GND voltage] 
voltage 


truth table 


- 4Vgat is the maximum differential 
voltage between the highest VSaAT 
value and lowest one. 


Ty=3mA 


Reg is load regulation of Voq under 
the condition of Iq=3~15mA 


Vewo>VstTP,VREV are threshold 
voltages when output change own 
states. 


Refer to 
truth table t 
Ipwp ,IrReV are operating input i 
current. 


GeT is a gain of ET Amp. measure 
Vs differential under the condition } 
of Vet=2.2~2.3V. 


Gcs is a gain of CS Amp. Measure 
Vg differential under the condition 
of Vcs=0~15mV. i 


. Diode Forward Drop 


Measure voltage drops between GND and each output under specified condition (1F=0.7A). 
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TA8402F 


Icc - Yoo 


Vs ~ Vos 


(ma ) 


Too 


Cv) 


Vg 


Ves (mv) 


Vuo — THo 


Vuo (V) 


Vos (mV) 


0 6 12 18 24 30 
Ino (ma) 


Shh 


TA8402F 


Vg - 4Vpr 


Vos - 4VgerTR 


06 


4VvprR (V) 


0.4 


Vgat ~ Tout 


Tout (A) 
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TA8405S 


DUAL BRIDGE DRIVER 


TA8405S is Dual Bridge Driver designed especial- 
ly for VCR cassette and tape loading motor 


drives. 


* 4 Modes Available (CW/CCW/STOP/BRAKE) 
* Output Current Up to 0.4A (AVE) and 1.0A 
(PEAK) 


Wide Range of Operating Voltage 
Vcc opr =4.5~22V 
= 0-22V 


Vs opr 
Built-in Thermal Shutdown, Over Current Weight: 0.92g (Typ.) 


Protector and Punch-Through Current Restric- 


tion Circuit. 


Hysteresis for All Inputs. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 25 


Motor Drive Voltage 25 


| lo(PEAK) 1.0 NOEEL 
To(AVE) 0.4 


Output Current 


Power Dissipation Pp 0.75 


Operating Temperature Topr -30~75 


Storage Temperature Tstg -55~150 


Note 1: Duty 1/10, 100 msec. 


S29 = 


TA8405S 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vcc=12V, Vg=12V) 


TEST 

CHRACTERISTIC SYMBOL | CIR- TEST CONDITION 
CUIT 
1 


Output off, 
CW/CCW Mode 


S ly C t 
upply Curren Output off, Brake Mode 


Output off, Stop Mode 


Input Operating 
Voltage 


Input Current ViyrGND , Source Mode 


Input Hysteresis Volt 


Ip=0.4A 
Ip=0.4A 
Ig=1.0A,ON LOAD: 20msec 
Ig=1.0A,ON LOAD: 20msec| 


Saturation Voltage 


Leakage Current 


Diode Forward 


Voltage 


Thermal Shut Down 
Operating Temperature 
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TA8405S 


BLOCK DIAGRAM 


Vcc 


Vs 


CONTROL CIRCUIT 


PROTECTOR 
CIRCUIT 
(TSD) 


M1 
STOP 
cW/CCW 


CCW/CW 


STOP cw/CCW 


STOP ccw/Ccw 
BRAKE BRAKE 


*: Inputs are all low active type. 
*xk; co: High impedance 


= 2815 


tS —_—_—_—_—_axX—X«,_—_—r—_—<K 


TRANSIENT THERMAL RESISTANCE 


fa] 500 
oO 
300 RAT INGS 
I nt 
nN 
a 100 
EI 
A REAL VALUE 
ae ae (REFERENCE 
zs 30 DATA) 
ae i 
Sos 
Be 210 
: 
5 5 
5 i. 
2 STi il 
T TT 
a 
a 1 
0.01 0.1 1 10 100 1000 
PULSE WIDTH t (s) 
VcE(SAT) UPPER SIDE VcE(SAT) LOWER SIDE | 
3.2 t 
iy 
i 
(| 
2.4 
- ™>~ 
> > 
A Vw 
@ e L 
< 1.6 S 
<A A 
<a} i] 
Oo oO 
> > 
0.8 
i 
I 
| 0 | 
| 0 0.4 0.8 12 1.6 2.0 i 
| OUTPUT CURRENT Igyr (A) OUTPUT CURRENT Igyyp (A) i 


APPLICATION CIRCUIT 


IN1 O 


IN2 0 TA84058 


IN3 O 


Note: Connect if required 
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TA8405S 


(1) INPUT CIRCUIT 


(2) OUTPUT CIRCUIT 
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TA8405S 


TEST CIRCUIT 1 


Icc1, 2,3 


TA8405S 


TEST CIRCUIT 2 


Vint, 2» line 4Vp 


TA8405S8 
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TA8405S 


TEST CIRCUIT 3 


VgaT U-1, L-1, U-2, L-2 


i 
{ 
| 
| 
| 
| 


LYs Yoo LV qn 


it 2v ik 2v |” 


TEST CIRCUIT 4 


Ve U,L 
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TA8405S 


TEST CIRCUIT 5 


Tn u,b 
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TA8406F/P 


DUAL POWER OPERATIONAL AMPLIFIER 


TA8406P/F are dual power operational amplifier. 


TA8406P 


It is intended for use especially DC MOTOR 
positioning system applications such as Arm Driver 
(for Audiodisk Players), head or voice coil motor 
drivers (for Floppy and Winchester Disk Drivers) 


and any other power driver applications. 


FEATURES DIP16-P-300A 

. Built-in Over Current Protector 
TA8406F 

. Few External Parts are Required. 

. Output Current Up to O.5A(AVE) and 1.0A(PEAK) 


Excellent Crosstalk Characteristics 


HSOP16-P-300 
MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage Vcc> VEE Weight: 
Output Current LO(AVE) 0.5 A DIP16-P-300A: 1.1lg (Typ.) 
HSOP16-P-300: 0.50g (Typ.) 


TAB4O6P 


Power Dissipation 2.7 Notel W 


TA8406F 1.4 Note2 


Operating Temperature —30~75 


Storage Temperature -55~150 


Note 1. This value is obtained by 50 x 50x0.8mm PCB 
mounting occupied in excess of 60% of copper 
area. 


Note 2. This value is obtained by 60 x 30 x1.6mm PCB 
mounting occupied in excess of 50% of copper 
area. 
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TA8406F/P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Vcc=15V, Vpr=-15V, Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 
Icc 


Quiescent Current 


Input Off Set Current 


Input Bias Current 


Input Off Set Voltage 


| Upper 


Output Voltage Swing 


Lower 


Open Loop Gain 


Input Common Mode Voltage 
Range 


Common Mode Rejection 
Ratio 


Supply Voltage Rejection 
Ratio 


Slew Rate Gy=0,RL=330 R=10.9 


>C=0.1yF 
Rgc=2.22 


Ry, =330, Vout=1Vp-p 


BLOCK DIAGRAM 
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TA8406P 
eee 
TA8406F 


TA8406P Pp = Ta 
E 
A 
Ay 
0 50 100 150 200 
Ta (C) 
Note 3. 50x50x0.8mm PCB mounting 


occupied copper area in excess 
of 60%. 


APPLICATION CIRCUIT 1 


i A8406F 
3 


TA8406F/P 


Pp - Ta 


Rth(j-a) =140C/W 


a 
= 
a 
Ay 

) 
Note 4. 


50 100 


CC) 


150 
Ta 


60 x 30 x 1.6mm PCB mounting 
occupied copper area in excess 
of 50%. 


Voc 


0.1 #F 


100 


© OUTPUT 1 


100 
JA 4 p+ 


OleF 


© OUTPUT 2 
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“Oo VEE 


APPLICATION CIRCUIT 2 (Compact Disk Player Motor System) 


180kQ, 


FOCUS COIL 
LENS 
FOCUS INPUT O 
10) Tag406P rT 
a 00474F 
x 2 
a -_. 
~o a 
TRACKING 
270k) COIL LENS 
AW 
fa nan 
ay 2) 
s 6 
tt ~t 
| TRACKING INPUT © . i 3 
3 MULTI LENS 
o 1 
| HALF 
PRISM 
100kQ 
ANA 
+ tt 
SPINDLE MOTOR 68kQ 100pF 10«Q 
ROTATION SPEED © 
CONTROL SIGNAL AW: SPINDLE 16 ag406P {15 
MOTOR xa 
g 
13 g 
CARRIAGE ° 
Yr 


MOTOR 


d/49078VL 


TA8407F/P 


DUAL POWER OPERATIONAL AMPLIFIER 


TA8407P/F are dual power operational amplifier. 

It is intended for use especially DC MOTOR positioning | TA8407P 
system applications, such as Arm Driver (for Audiodisk 
Players), head or voice coil motor drivers(for Floppy 
and Winchester Disk Drivers) and any other power 


driver applications. 


FEATURES 


. Built-in Over Current Protector 
. Few External Parts are Required 
. Output Current Up to 1.2A Max. (AVE) 


. Excellent Crosstalk Characteristics 


HSOP16-P-300 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC 


SYMBOL RATING 


Vcc» VEE 
Output Current (Note 1) IQ (AVE) 


Supply Voltage Weight: 


DIP16-P-300A: 1.11g (Typ.) 
HSOP16-P-300: 0.50g (Typ.) 


TA8407P 
Power Dissipation Pp 


TA8407F 


Operating Temperature Topr 


Storage Temperature Tstg 


Note 1. This value is obtained by 50 50 x0.8mm PCB 
mounting occupied in excess of 60% of copper 
area. 


Note 2. This value is obtained by 60 x30 x1.6mm PCB 
mounting occupied in excess of 50% of copper 
area. 
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TA8407F/P 


ELECTRICAL CHARACTERISTICS 
(Unless otherwise specified, Vcc=15V, Vpep=-15V, Ta=25°C) 


CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 


Quiescent Current 


Input Off Set Current 


Input Bias Current 


Input Off Set Voltage 


Vec=t15V, T9=0.3A 


11.5 
ane 


2.2 
Vec=t6V, Ig=1A 


{72-2 


BLOCK DIAGRAM 


4,5,12,13 
—— Fin, 


soe 
oe) 
_ ‘taseo7k 
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—_——— —————  FAB407F/P 


leq -— Ta 
me 
<< 
Gs g 
4 Ro 
oe Oo 
oO 
| a 
A 
4 z 
2 
B 
z 5 
g is) 
& 
8 a 
Oo 
io) 
A a 
A Len 
S D 
fez 
-40 0 40 80 120 ~40 Oo 40 80 120 
AMBIENT TEMPERATURE Ta (‘C) AMBIENT TEMPERATURE Ta (‘C) 
Gy, PHASE — f 
80 ae 
> 
Jt w 
on PHASE S 
60 (0) > 
co 
e 40 I 
ay ane < 
40 8 8 a 
Zz ' 3 ° 
4 {+H t}az0 ~~ as 
4 s 
La] roa] 5 
20 160 @ a. 
my 200 & B 
Q 
io 100 1k 10k 100k 1M 
FREQUENCY f (Hz) OUTPUT CURRENT Io (mA) 
Io — Vo Voc — Io(avEr) 
eo 
a 8 ~ 15 | 
> 
nd a 
° = 4 + 
> = 
~ 
i. 
fa 1.0 
oS 
a 
al ig 
d a 
9° i) | 
: 2 
H Dp 05 
=) iS) 
Ay 
H = = sal il 
8 5 
EY 
Dp 
a 0 
fe) 200 400 600 g00 1000 1200 ) 12 18 24 
OUTPUT CURRENT Ip (ma) Voo — Veg VOLTAGE (V) 
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TA8407F/P 


TA8407P Pp — Ta TAS407F Ep = Ta 
3 
Rtn(j-a) =1400/W 
2 N 
E E 
Aa a 
Ay an 
Ll ~ 
9) 
0 50 100 150 200 0 50 100 150 200 
AMBIENT TEMPERATURE Ta (‘C) AMBIENT TEMPERATURE Ta (‘C) 
Note 3. 5050 x0O.8mm PCB mounting Note 4. 60x30x1.6mm PCB mounting 
occupied copper area in excess occupied copper area in excess 
of 60%. of 50%. 


APPLICATION CIRCUIT 1 


Voc 
© OUT1 
OUT 2 
| 
+ © VER 
av (V) 
NOTE 1. Igo (A) 
Rgq (Q) 
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eee TAB 407F /P 


APPLICATION CIRCUIT 2. (Actuator) 


180kQ 
WV 


3.30, 


O1uF 


3.30, 


—295-~ 


TA8409F/S 


BRIDGE DRIVER 


: TA84098 
TA8409S/F are Bridge Driver with output voltage 


control. 


. Modes available (CW/CCW/STOP/BRAKE) 
Output current up to O.4A(AVE) and 1.0A(PEAK) 
- Wide range of operating voltage 
Vec opr=4.5~20V 
Vso opr=0~20V 


TA8409F 


Vref opr=0~20V 
» Built-in thermal shutdwon and over current 
protector 
Standby mode available (STOP MODE) 


. Hysteresis for all inputs SSOP10-P~225 


Weight: 


SIP9~P-A : 0.92g (Typ.) 
SSOP10-P=225: 0.09g (Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL | RATING 
Vv 25 
Supply Voltage xe 
J 2 
| Vs 5 
Reference Voltage { Vref 25 
Output Current | PEAK TO (PEAK) ie 
AVE IO (AVE) 0.4 


+ 


Power TA8409F 
Dissipation TA8409S 


0.735 (Note) 
0.75 


Pp 


-30~75 
-55~150 


Operating Temperature Topr 


Storage Temperature 


Note: This rating is obtained by mounting on_ 
50 x50 x 0.8mm PCB that occupied above 30% 
of copper area. 
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TA8409F/S 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=12V, Vs=18V) 
—————— 
TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 
CULT 
Tece1 a5 Output OFF, CW/CCW Mode 
Supply Current Icc2 él: Output OFF, STOP Mode - 
Iec3 1 Output OFF, BRAEK Mode - 
1 
2 j=25° EZ? 
Input (High) VINL Tj=25°C IN1, 3.5 
Operating 5 
Voltage ns 90 ; 

& (iow) VIN2 | 2 Tj=25°C IN1,2 GND 
Input Current TIn 2 Sink Mode, VIn=3.5V - 
Input Hysteresis ‘A 
eee vt . 

Upper Vref=VS, VouT-VS Measure 


Side 


Tg=0.2A, CW/CCW Mode 


F 


Side 


Lower Vref=Vs, VouT-GND Measure 
side |“SATL-1 | 3 | soon, cu/cow Mod 7 
a sae o=0.2A, i ode | 
Peer Upper Vref=Vs, VouT-Vs Measure 
VSAT U-2 3 - 


I9=0.4A, CW/CCW Mode 


Lower 
Side 


Vref=Vs, 
Tg=0.4A, 


VouT-GND Measure 


CW/CCW Mode 


Output Voltage 


Vref=l10V,V -GND Measure 
re >» VOUT 10.4 


T9=0.2A 


Vref=l10V,VoUT-GND Measure 
I9=0.4A 


Upper 
Side 


IL u 


VL=25V =, 


Lower 
Side 


IL 


Vi=25V _ 


Upper 


; Side VF U-L1 5 Tp=0.4A - 
Diode 
Forward Voltage ee 
Side VpoL-1 J Tp=0.4A - 


Reference Current 


Vref=lO0V, Source Mode 
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TA8409F/S 


BLOCK DIAGRAM 


| STAND-BY 
! CIRCUIT 


Vref 
CIRCUIT 


THERMAL 
' SHAT DOWN 


| CIRCUIT | 


TA8409S (4) PIN : NC 


> (AY (6 Pcie 
TABS OIE NY 3 OP REN a NG TAS409S/TA8409F 


FUNCTION 


INPUT (Note) OUTPUT MODE 


IN2 OUTL MOTOR 


STOP 


CcW/ CCW 


CCW/ CW 


BRAEK 


co: High Impedance 


(Note) Inputs are all high active type. 
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TA8409F/S 


_ TA8409S 
PASAIIS hegre PULSE WIDTH(t) — 
TRANSIENT THERMAL RESISTANCE( Rip) 
20 a i NO HEAT SINK eae ae 
z oacAay Zz TEH : 
Co ame Z 300 SINK 
on [ e - 
4 Ae 100 4 
, = : 
Zz \ 
S 12 ~ 20 
& S- 30 tT il 
Ay oo 
= 08 | | B= JNPUT PULSE 
a | Be 10 
a s a 4 Pw 
% 04 4 | 4 q 5 tH tt ] L 
z i ~ 2 — t(s) 
pe il 1 a 1 
0 25 50 75 100 125 150 175 = 0.1 1 10 100 1000 
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH tt (s) 
TA8409F Ct) 
; ; PULSE WIDTH(t) — 
TA8409F Py — Ta TRANSIENT THERMAL RESISTANCE(Rtp) 
2.0 1 1000 
Lan iS) 
B NO HEAT SINK Zz NO HEAT SINK 
300 
E16 6; 4 = 230°C /W a 
ae 
rr =e oo 
: oy tt 
E che 
a = 30 
a 08 ae INPUT PULSE 
5 Be 49 
a { E Pw 
| 2 dal: 
Zz 
e 0.4 + iS 3 Tir 
iS | hil 2 it} “eruCs) 
me < 
0 Jj | | Li 1 
0 25. 50. #75 JOO 125. 150. #175 & 0.1 1 10 100 1000 
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 
TA8409S/“F VcE(SAT) UPPER SIDE TA8409S/F VcE(SAT) LOWER SIDE 
24 4 {2A 
& & 
26 2 
Bo | che 
> 16 SU 16 
> Zar 
gs | 2& 
n 
<5 42 
0 08 1 = 08 
a pid 
“ | a 
0 0 
0 0.4 0.8 1.2 1.6 20 0 0.4 0.8 1.2 1.6 2.0 
OUTPUT CURRENT Igy (A) QUTPLT CURRENT Igut (A) 
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TA8409F/S 


APPLICATION CIRCUIT 


—O Voc 


INI 


IN2 


TA8409S/TA8409F 


(Note) Connect if required. 


TEST CIRCUIT 1 


Iccl, Icc2, Icc3 
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— eee _ JAB 409F/S 


TEST CIRCUIT 2 


VIN1, VIN2, IIN, 4VT, Iref 


+ Vcc 
T 12V 


TEST CIRCUIT 3 


5 V(MAX) 
OV(MIN) 


VSAT U-1,2> VSAT L-1,2> VSAT U-1',2!' 


(Note) 


Y Vs | Vreg 


OSCILLO Ty oe pe 
SCOPE 


Calibrate Igyr to 0.2/0.4A by RL- 


—-301-~ 


Vs 
T 18Vv 


TA8409F/S 


TEST CIRCUIT 4 


IL u,L 


TEST CIRCUIT 5 


VF U-1,2, VF L-1,2 
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TA8410AK/F/K/P 


DUAL POWER OPERATIONAL AMPLIFIER 


TA8410 series are a dual power operational amplifier. 
It is intended for use especially DC MOTOR positioning TA8410P 
system applications such as Arm Driver (for Audiodisk 
Players), head or voice coil motor drivers (for Floppy 
and Hard Disk Drivers) and any other power driver 


applications. 


. Built-in Over Current Protector 

. Few External Parts Required 

. Output Current Up to 0.6A (AVE) TERT OE 

. Package TAS410P DIP 16 
TAS410F PFP 16 


TAS410K/AK S-SIP 10 


HSOPI6-P-300 


MAXIMUM RATINGS (Ta=25°C) TA8410K 


TAS41LOAK 
CHARACTERISTIC SYMBOL RATING UNIT 


TA8410P 
TA84,10F Vcc +9 
Supply Voltage TA8410K VE Vv 
E 
TAS410AK +15 
Output Current TQ (AVE) 0.6 A 
TA84.10P mathe: Zech 
(Note 1) 
LG Weight: 
Power Dissipation | TA8410F Fp (Note 2) W DIP16-P-300A: 1.0g (Typ.) 
ee | HSOP16-P-300: 0.5g (Typ.) 


HSIP10-P : 3.0g (Typ.) 


TA8410K 12.5 
TA8410AK 
= es ARES Sesh, 
Storage Temperature Tete —55~150 
Operating Temperature Topr -30~75 


(Note 1) 50x 50 «0.8mm PCB mounting occupied copper area in excess of 60%. 
(Note 2) 60x 30x 1.6mm PCB mounting occupied copper area in excess of 50%. 


(Note 3) Tc=25°C 
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TA8410AK/F/K/P 


ELECTRICAL CHARACTERISTICS 


Unless otherwise specified, Ta=25°C, (TA8410P/F/K, Vec=9V, VeR=-9V) 
(TA8410AK, Voc=15V, VEE=-15V) 


CHARACTERISTIC SYMBOL TEST CONDITION 
Quiescent Current Ice - - 7 18] mA 
Input Off Set Current T10 : =] F060" | Tak 
Input Bias Current Tr = = 100 | 700 | nA 
Input Off Set Voltage Vio - - 0 6 mV 
Vv RL=2 = 
OH-1L L 7.4| 7.6 
TA8410P Upper b 7 TIE - a Pa 
TA8410F iors a ~ — tS | 
OL- Li : ; - 
PaEEME TA8410K | Lower 4 
Vor-2 Tg=0.6A 5.6 6.2 > 
Voltage 7 V 
é VoH-1 RL=° 13.0 /13.6 = 
: er 
Su ine a Vou-2 19=0.6A 11.0/11.6 | - 
TA8410AK = 
VoL-1 RL=& 13.0)13.6 | - 
Lower —_- — 
VoL-2 I9p=0.6A 11.0]11.7 = 
a apes rane i oe 
Open Loop Gain Gyo zm = 100 | - dB 
as 
TA8410P 
TA8410F CMR - |Gy=40dB 48.0 /+8.3 | - 
Input Common TA84 10K 
Mode Voltage - 
Range TA8410AK CMR — |Gy=40dB +14.6/414.3] - 
+ > —+ 
Common Mode Rejection Ratio CMRR - 70 82 = dB 
S ly Volta Rejecti 
Se erage svRR | - 76 | 90! - | ap 
Ratio 
Unity Gain Cross Frequency £T - {Open Loop {= 1,0 = MHz 
Slew Rate SL - {Rp=330 - 0.5] - V/us 
Short Circuit Current Isc - [Rocp=l 02 | - 0.6 | - A 
Cross Talk CT - |RL=33 2, VoyT=1Vp-p - 60 - dB 
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TA8410AK/F/K/P 


BLOCK DIAGRAM, PIN CONNECTIONS 


TA8410K 
TA8410P/TA8410F TA8410AK 


Our a 
VSENSE2 (2) 


TEST CIRCUIT 


Voo=9V/15V 


10kQ 


OUT 


Veg =-9V7-15V 
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TA8410AK/F/K/P 


OUTPUT VOLTAGE Vg (Vyms? 
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a 
~~ 
> 
5 
a 
< 
o 
100 1k 10k 100k 1M 
FREQUENCY f (Ha) 
THD — Vo 
1 
TEST CIRCUIT 
45kQ 
0.5 
0.3 | 
7 O.1 ; ifs r 
a a 
= 0.03 Gy 20dB A 
oo 
0.03 | 
& 
fo] 
5 
Go 0.01 = = 
a r 
0.005 20Hz 
0.008 1 kHz 
O.001 
) 1 2 3 4 5 


-120 


-160 


(8ep) @ aSvHd 


Pp (w) 


POWER DISSIPATION 


Pp (Ww) 


POWER DISSIPATION 


TA8410AK/F/K/P 


TAS410P Pp —~ Ta TA8410F Pp — Ta 


Rth 
Rtn(j-a)=140C/W 


POWER DISSIPATION Pp (W) 


0 50 100 150 200 0 50 100 150 200 
AMBIENT TEMPERATURE Ta (C) AMBIENT TEMPERATURE Ta (C) 


(1) 50x 50x 0.8mm PCB mounting occupid copper area in excess of 60%. 
(2) No heat sink 
(3) 60 30x 1.6mm PCB mounting occupid copper area in excess of 50%. 


(4) No heat sink 


TA8410K 
TAS410AK Py — Ta 


@ INFINITE HEAT SINK 
bf | | wittt 80cm2x2mm 

Ag HEAT SINK 
(3) WITH 18cem2x2mm 


A@ HEAT SINK 


0 20 40 60 80 100-120 140 160 
AMBIENT TEMPERATURE Ta (CC) 
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TA8410AK/F/K/P 


APPLICATION CIRCUIT 1 


TA8410P 0 Voc 
TA8410F 
(%) ~O OUTIL 
re 
VINI qi 
Cg) : 
: ST 
(%,) 2 ———o OUT 2 
< 
Vv & 
IN2 g 
= 0.6 
C1) Resco = aa (Q) 
te sc 
3 
Igc ! LIMIT CURRENT 
© VEE 
{ ransionragsior ) 
TA8410K 
TA8410AK © Voc 
© OUT1 
v M 2 
IN1 cd 2 
x 
o 
= ~o OUT2 
< 
VIN 2 Pa g 


-OVEER 
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APPLICATION 2 (Drive circuit for CD player motors) 


47kO, 
FOCUS INPUT 9 


39kQ 


COIL 


22kQ 


TRACKING INPUT © TA8 410P 


1 
x= 


51kQ 


SPINDLE MOTOR 68k SPINDLE 
ROTATION SPEED © ; MOTOR 
CONTROL SIGNAL 


FOCUS COIL 


TRACKING 


HALF 
PRISM 


LENS 


LENS 


/ MULTI LENS 


\ 


d/1/4/VOLP8VL 


TA8412F/P 


3-PHASE BI-DIRECTIONAL HALL MOTOR CONTROL IC 


FG is not required. (System for obtaining rotation 

signal through position sensing) 

Start/stop, CW/CCW and brake function is provided. 
. Gain of position sensing circuit is high, and 

hysteresis is provided. 

Rotation signal output is provided. (Frequency 

signal of three times the position sensing output 

(hall element output) can be obtained.) 


External transistor type. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Power Supply Voltage 


Output Current 


Position Sensing Circuit 
Input Voltage (Tj=25°C) 
TAS412P 
TA8412FP 


Operating Temperature 


Power Dissipation 


Storage Temperature 


BLOCK DIAGRAM 


FG OUT 


TA8412P 


TA8412F 


SSOP24-P-300 


Weight 


DIP20-P-300A: 2.25g (Typ.) 
SSOP24~P-300: O0.31g (Typ.) 


POSLTILON SENSING 
CTRCUTT 


TA8412F/P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, Vcc=5V, Ta=25°C) 


eet TEST 
CHARACTERISTIC SYMBOL |JCTR- 2 : MIN. TYP:s MAK. | UNIT 
CONDITION 
CUIT 
Operation Power Supply Voltage Vcc opr - 4.0 - 18 V 
T Stop state - 4 - 
Power Supply Current ot 1 E mA 
| Tcc2 Output open - 4 = 
Upper Side VSAT U-1 To=10mA - 0.7 - 
VSAT U-2 To=100mA - 1.0 - 
Saturation Voltage ul 1 2 Vv 
VSAT L- To=10mA - 0.4 - 
Lower Side Sar Eel : 
VSAT L-2 Tq=100mA - 0.5 1.0 
U Sid II - zi 100 
Leak Current PREE teed. Ev 2 V=18V uA 
Lower Side NG a - - 100 
+ 
eee Boiss CMR H 2.0 - |Vcc-0.5] Vv 
Position oltage Range 
‘ = > — ot 
Sensing Input Sensitivity Vi 20 - - 
Input 4 — mV 
nput Hysteresis Vu-Hys 2 7 15 
i 
Operation 5 Voc-0.9 - VCC Joy 
START Input | Input Voltage 2 i _ 1.0 
b os 
(Low Act) nput Current VIN R=L.OV - 70 200 HA 
TT 
Cw/CCW Operation Vcoc-0.9 = Vec 4 
Input nput Voltage 2 | _ ata | 
(Low Act) nput Current VIN c=L.OV %: 70 
BRAKE Input | Operation ae ie 
nput Voltage 2 as fe 
(High Act) nput Current _| vin n=4v a! 100 
Output Voltage VEG Vec-1.0 = 
FG Output E z eon Ipc=l.OmA ce 
Output Voltage |"L" VFGL - - 
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TIMING CHART 


FORWARD ROTATION (Position sensing signal advances Ha>Hb>Hc.) 


START/STOP "1H" Hat qt 
i Tc 
see hat os OY Coes eee 


Zee 
| | em | 
ZA |_| 


| ZZZZZ ZL 
LLL LL) 


REVERSE ROTATION (Position sensing signal advances Ha>Hc>Hb.) 


Se a a se 
a a ee a ee 
BRAKE "HH SS 
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(1) Control Input Circuit 


cw/ccw BRAKE 
CONTROL CONTROL 


TO Vcc —— 


TO BIAS 
CONTROL 


10kQ 
R1 26k 


START cw BRAKE 
(TA8412P/TAS412F ) START wi 


FUNCTION 


Forward Torque Mode 


iI 
Reverse Torque Mode ' 

q 
Brake Mode, La taLot; ON 
Stop Mode, All Output;OFF 


D1~D3 are input protect diodes. 


Input current of START/STOP and CW/CCW are calculated by following equations. 
— Voc-V(9/11)-VBEQ3-VBEQ4-VBEQ5, oe VeCAV OTL) = 2.1 


TIN c RZ 26 x 10° 

(9/11 pin) 
Vcc-Vé-V -V -VBE Vv V8-2.1 

PgGew eee BEQG- BEQ7-VBEQ8 = coe Ba 25h 


(8 pin) 
And also input current of BRAKE (10/12pin) is calculated by following equation. 


: _ VQQ0/12)-VgEqo-Varg3 = V(1L0/12)-1.4 
TB RD 26 * 10° 


(10/12 pin) 
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(2) FG Output Circuit 


TA8412P/TA8412F 


3 pulses a rotation of FG pulse are generated by the circuit. 
PG output transistors of Q12 and Q13 work push-pull. 


Specified output voltage generates if load resistor connect to FG output to Vcc. 
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3-PHASE BI-DIRECTIONAL HALL MOTOR CONTROL IC 


. FG is not required. (System for obtaining rotation 
signal through position sensing) 


Start/stop, CW/CCW and brake function is provided. 


. Gain of position sensing circuit is high, and 
hysteresis is provided. 

. Rotation signal output is provided. (Frequency 
signal of three times the position sensing output 
(hall element output) can be obtained.) 


. External transistor type. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


RATING 


Power Supply Voltage Vec 18 


Output Current L lo +100 


Position Sensing Circuit 
Input Voltage (Tj=25°C) 


Power Dissipation (Ta=25°C) Pp 1.2 


Vu +400 


Operating Temperature Topr -30~75 


Storage Temperature Tstg -55~150 


BLOCK DIAGRAM 


+ 


TA8413P 


DIP20-P-300A 


Weight:  2.25g (Typ.) 


C3 xae Ore @0) 


Yoo 


POSITION SENSING 
CIRCUIT 


ROTATION 
CONTROL 


UPPER SIDE 


ae: 
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LOWER SIDE 


384130 ———_:..:.k nk _ = 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=5V, Ta=25°C) 
——J 


TEST 
CONDITION 


CHARACTERISTIC MIN. TYP. MAX. 


Operation Power Supply Voltage 


Power Supply Current Stop state - 4 = 
Output open - 4 a 
Upper Tg=10mA = 0.4 pe 
Saturation Voltage To=100maA | > 0.5 = 
Lower Ig=l0mA - 0.4 3 
Ig=100mA - 0.5 1.0 
Leak Current Upper V=18V = 2 100 
Lower V=18V = i 100 


Common Mode 
Position Voltage Range 
Sensing 
Input 


Input Sensitivity 


Input Hysteresis VH-Hys 
\Geeearion "H"| VIn R(H) 


START Input}Input Voltage ott 


_["L"| Vin R(L) 
(Low Act) 


Input Current) |"L" IIN R 
——F 


cw/CCW Operation “H"| VIN c(t 
Input Input Voltage [""{ Vin c(L 
(Low Act) 


Input Current L TIN C 


Operation "H"| VIN BCH) 


Input Voltage "EL"! Vin BCL) 


(High Act) [Input Current Hy" LIN B 


BRAKE Input 


Output Voltage [ UH" VFCH 


FG Output 


Output Voltage VEGL 


—316— 


ee JAC 15P 


TIMING CHART 
FORWARD ROTATION (Position sensing signal advances Ha>Hb-Hc.) 


START/STOP "H° 

Ve ee 
cw/cow 'L* + 

ne tS dt] 
BRAKE ‘H’ 4 

He db tT HF 


ie CILSTEE CLL LLL 

iat 27) CLLLL2 VILLLL 1) 
a CLLLLL LLL 

wet YL) bees i CHSLELA ZZ 
ic FAA CLLLLA LLL LLL 
Let CLL LLL LLL) 


REVERSE ROTATION (Position sensing signal advances Ha>Hc— Ub.) 


START/STOP "HR" " 

ne tht 
cw/cow 'H* 

Hot Fe ft 
BRAKE ‘H" 

Het tf st te) _CS 


] LLLLL 1 
VLLLLLL 


ws __ezz | LIZZ 
Le ee OASIS, a a 
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(1) Gontrol tnput Circuit 


cw/cCcw BRAKE 
CONTROL CONTROL 


TO Veg — + 


5k) 
A+ 
«OQ 


10kQ 

W\- 

26kO 
R1 26kQ 


START cw BRAKE 
/8TOP / CCW 


START/STOP and CW/CCW inputs are Low Active and BRAKE input is High Active type, 
Di~D3 are input protect diodes. 


Input current of START /STOP and CW/CCW are calculated by following equations. 


VCC-V9-VBEQ3-VBEQ4-VBEQ5 _. Vec-V9-2. 1 
R4 ~ 26 x108 


= _Vcc-V8-VBEQ6-VBEQ7-VBEQ8 __ Vcc-Vg-2.1 
LIN R z 3 
‘ R6 26 x10 
((8)pin) 


And also input current of BRAKE 9) pin) is calculated by following equation. 


V10-VBEQ2~YBEQ3 . Vio-1.4 
R2 ~ 26x 105% 


Tin B= 


(@ pin) 
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(2) FG Output Circuit 


3 pulses a rotation of FG pulse are generated by the circuit. 
FG output transistors of Qj? and Q 13 work push-pull. 


Specified output voltage generates if load resistor connect to FG output to Vcc. 
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DC FAN MOTOR DRIVER 


. Build-in Lock Sensing Circuit (Over Heat Protector TAB8414P 
for Drive Coil) 

. Build-in Automatic Self Rotation Recovery Circuit 
after release of Motor Locking. 

. Operating Voltage : Vcc opr=4~28V 


. Output Current : Io MAX(AVE)=100mA 
DIP8 


TAS414F 


MAXIMUM RATINGS (Ta=25°C) SOP8-P-225 


CHARACTERISTIC SYMBOL RATING | UNIT 
Supply Voltage 


100 mA 


Weight: 


DIP8-P-300A: 0,52g (Typ.) 
SOP8-P-225 : 0.08g (Typ.) 


Output Current IO (AVE) 


Hall Input Voltage Vy (Note 1) 1000 
TA8414P 500 
Power Pp mW 
Dissipation TAS414F 240 
i 500 (Note2) 
Operating Temperature -30~85 °C 


Storage Temperature 


Note 1. Tj=25°C 
Note 2. This value is obtained by 20 x20 x0.8mm PCB 


mounting occupied in excess of 60% of copper 


area. 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, T4=25°C, Vcc=12Vv) 
3 
CHARACTERISTIC SYMBOL |CIR-| TEST CONDITION MIN. TYP.| MAX.] UNIT 
Vec=5¥ 1.3 2.4 | 3.4 
Quiescent Current Vec=l2v Le5 2.6 3.7 mA 
Vec=27V 1.9 3.0 4.3 
= Ih is a 
; I9=20mA - 0.9 15 
Saturation Voltage chs Vv 
1o=70mA - 1.0 1.8 
Autonatic Charge Current Ish 4 7 li uA 
Self Rotation |Limitting Voltage Vsc [ - 1.3 - Vv 
Recovery ; = - = 
Circuit Recovery Voltage VSCR : 2.8 
(PIN @) ) Duty Ratio DR toff/ton | 3 5 7 
Offset Voltage | VOFF £=200Hz, I9=20mA = 0 | 7 nV 
Hall Input Hysteresis Voltage| Vy VIN=200mV 5 aa cull 
CIOs Gyn. omee More RAES | cure. Voc=4~28V - 0.3] 0.5 
(Lower) | V 
Common Mode Range : Tj=25~150°C _ 
(Upper) CMRU Voc-2.5 


BLOCK DIAGRAM 


AUTOMATIC SELF 
ROTATION 
RECOVERY CIRCUIT 
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Operation of Automatic Self Recovery Circuit 


If Motor Rotation is disturbed by external force or obstacles. 

Over Current, which have a possibility of Drive Coil Burning is generated by 
decreasing of Back Electro Motive Force (BEMF). 

Therefore, Over Heat Protection of Drive Coil is requied to Fan Motor Drive System. 
Generally, Series Connection of Temperature Dependance Elements (Posistor) to Output 
Drive Coil or to use drive IC incorporates protection circuit are required to get coil 
burning protection. 

Posistor is so expensive, therefore, IC's incorporate this function are coming into 
wider use to Fan Motor Drive in recent years. 

Generally, Re-switch operation after the turn on of protection circuit is required for 
system start up again because the circuit is constructed by flip-flop circuits. 

But there's no use re-switch operation with TA8414P/F because of build-in automatic 
self recovery circuit. 


Fig. 1 shows 6)pin voltage and the operation of this functions are follows. 


1. Normal Rotation States 


Internally generated charging current of ISL (7uA TYP.) charge-ups external 
capacitance of CL connected to PIN @). 

But FG pulse, generates among in rotation states and the frequency is proportional 
to rotation speed, discharges CL charge periodically. 

Therefore, Voltage of PIN 6}is becoming sawteeth waveform and will not to reach 


Vsc of limitting voltage (1.3V TYP.). 


2. Motor Lock States 


!f a Motor is locked by external force or obstacles, FG pulse generation is 
stopped. As a result, the voltage of PIN 6)increase. 

Torque generation is stopped after when the voltage of PIN @)reaches to Vsc- 
Further more, voltage of PIN 6)is increased by charging current of Is, and then 
reaches to Vocr of self recovery voltage (2.8V TYP.) 

And then, Rotation Torque is generated momentary and voltage of PIN @)is decreased 
to Vgc level during this time interval by discharging of CL. 

During the period of Motor lock, the voltage of PIN @ goes between Vscr and Vsc 


and generates momentary torque periodically at the points of Vsc. 
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3. After Release of Motor Lock 


Momentary torque will able to rotate the motor and will generate FG pulse 


momentary if the motor lock is released. 


VscR=2.8V TYP. 


Vgc =1.3V TYP. 


NO 
TORQUE 


NO 
TORQUE 


VOLTAGE OF PIN (6) 


TORQUE TORQUE | TORQUE 


ROTATION 


MOTOR LOCK if ROTATION 


Fig... 1 Operation of Automatic Self Recovery Circuit 
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OUTPUT CIRCUIT 


Fig. 2 shows Output Circuit 


Yee 


10kQO 


TBo 


PIN(8) ALSO 
THE SAME 


Fig. 2 Output Circuit 
INPUT CIRCUIT 


Hall sensor Input circuit is shown in Fig.3. High Sensitivity and PNP differential 


amplifier with build-in hysteresis circuit have wide common Range and high noise 


— 


elimination characteristics. 


Fig. 3 Input Circuit 


O24 


TA8414F/P 


APPLICATION CIRCUIT 1 2 Phase Unipolar Fan Motor Drive Circuit 


Vcc 
| to MAX 
THS103A 
181555 x 2 


10ko 


Note 3. Ra and Rp are determined by Output Current and hfe of Power Transistor as follows. 


Vec-l.7 
RA (or RB) 


Fop : Over Drive 


_1Q_MAX_ 


= FOD: hfe 


Factor =2 


APPLICATION CIRCUIT 2 1 Phase Bipolar Fan Motor Drive Circuit 
Voc 


rusiosaf y  W TAS414P/F 
(2) 


7717 


Note 4. Ra,Rp,Rc and Rp are determined by Output Current and hfe of Power Transistors 


as follows. 


-Ra and Rp are the same way to Application Circuit 1 


Vcc-VBE-VCE(SAT) = Fop - IQ MAX 


Rp (or Rc) hfe(u) 
Vee-1.0 Ig MAX 
pane ~ 2 ~ any = F eee 3 
Rp (or Rc) ~ 2? ” hge(u) 


TOSHIBA Surface Mountable Transistor Series are recommended to these applications. 
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STEPPING MOTOR CONTROLLER/DRIVER 


TA8415P is general purpose unipolar stepping motor 
controller/driver, applicable to 3/4 phase motors 
and 1, 1-2, 2 phase excitation drive by initial 


setting of control terminals. 


1 chip stepping motor controller/driver. 

3 or 4 phase and 1, 1-2, 2 phase excitation 
drive are available. 

CW/CCW rotation and 1 clock or 2 clock drive are DIP16-P-300A 


available. 


. Hysteresis is provided with clock, CW/CCW, 
Weight: 1.1llg (Typ.) 
reset inputs for noise protection. 
Output enable, initial detect are available. 


Output current up to 0.4A. 


MAXIMUM RATINGS (Ta=25°C Unless otherwise noted) 
CHARACTERISTIC SYMBOL RATING 


Supply Voltage Vcc -0.3~7.0 


Output Sustaining Voltage | Vor (sus)é -0.3~28 


Output Current (én) | Touté 400 


Output Current IOUT MO 
(MO, CK-OUT) CK-OUT 


10 


Input Voltage VIN =o. S¥och. 3 


Input Current IIn 41 


Power Dissipation Pp (Note) 1.2 


Operating Temperature Topr -30~85 


Storage Temperature Tstg -55~150 


Note No heat sink. 
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BLOCK DIAGRAM 


CK-OUT (a2) 


DECODER 


CK-2 (14) FF GATE (6) #1 


CK-1 (3) FF GATE ena. 
¢ 


Ea (2) FF GATE > (10) oA 


GND 8 
Voc 16 
SCHEMATIC OF INPUTS AND OUTPUTS 
Ea, Ep, 3/4, E CK-1, CK-2, CW/CCW, R 
Vee O Vec O 
g 
10kQo 
IN QO—t—~Wwv IN 
1 


->t 
-—->+- 


~O GND 


$1~d4 MO, CK-OUT 
$ 3 


. out 
OUT 


L O GND 


O Vec 


5kQ 


GND 4 


3216" 


TA8415P 


PIN NAMES AND FUNCTIONS 


SYMBOL 


NAME 


FUNCTION 


CW/CCW 


Clock Wise/Counter 


Clock Wise 


Direction Control Input Function Table A 


EA 


Excitation A 


EB 


Excitation B 


Phase Excitation Mode 


eae Funetion Table B 


| 3 Phases/4 Phases 


Phase Control Input 


3/4 


Monitor Out 


Initial Status Output Mo="L" at Initial State 


él Out 


g1 Output 


é2 Out 


42 Output 


GND 


GND 


43 Out 


#3 Output 


| 34 Out 


44 Output 


Output Enable 


Clock-Out 


Outputs are Enable at E="H" 


Clock Output 


Clock In-l 


Clock Input 1 Function Table A 


Clock In-2 


Clock Input 2 


Reset Input 


Q 
ral 
nN 


cW/CCW | FUNCTION 


Vcc 


FUNCTION TABLE B 


FUNCTION 


L CW 


1 Phase Excitation 


| 
+ 


Inhibit 


4 Phases | 2 Phase Excitation 


CCW 


1-2 Phase Excitation 


Inhibit 


Test Mode ¢1~¢4 ON 


CCW 


Phase Excitation 


Inhibit 


3 Phases | 2 Phase Excitation 


CW 


-2 Phase Excitation 


Note) 


Sl4]-[-[otl |. 


Conversion of P 
established. 


Inhibit 


Hoyer poy es eye ye 


Test Mode $1~¢4 ON 


hase Excitation Mode must be made after the Reset Mode is 
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RECOMMENDED OPERATING CONDITIONS (Ta=-30~85°C) 


CHARACTERISTIC TEST CONDITION 


Supply Voltage 


Output Sustaining Voltage VcE(SUS) 


"L" Level Output Current ¢n Touré 


Test Mode 


+ 


Output Current Mo,{"H' Level| Ion 
ene "L" Level] Ton 


Input Voltage | VIN 


Clock Frequency £CK 


Power Dissipation 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


“H" Level 


Input Voltage 
" 
"L" Level 


"H" Level VouT=26V 
les: ; 


Output Voltage "Hy" Level . ToH=-0. 4mA 
Mo, CK-OUT : Tou=-LOuA 


Mo, CK-OUT . ToL=8mA 


"L" Level 
Output Voltage $6 ‘ Tout=400mA 


Lout=200mA 
"H" Level . V[H=5.5V 
"L" Level 3 VyL=0.4V 


Input Current 


Hysteresis 


Supply Current 
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SWITCHING CHARACTERISTICS (Ta=25°C) 


oa 
TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 

CK-¢n Vcc=5.0V 

CK-CK~ -CK- Mo=6 200 
Propagation Delay = ous RL OR UE Monae) 
Time CK-Mo tpLH Rp -¢1~¢4=1000 
Lowsbe Hi eh= Leet E-$n CyL-All Outputs=15pF 

=e 

R-gén VouTgé=24V 

CK-gn 

CK-CK-OUT 
Propagation Delay CK-Mo 
Time 
High-to-Low-Level | E-én 

R-dn 

R-Mo 
Maximum Clock Frequency 
Set Up Time CK, CW/CCW 
Hold Time CK, CW/CCW 


a Clock Pulse Width 


Minimum Reset Pulse Width 


INPUT 


OUTPUT Mo, CK-OUT 


OUTPUT ¢n 


LOAD CIRCUIT 
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TARA LSP 


3 PHASES METHOD 
1 PHASE EXCITATION CW 1 PHASE EXCITATION CCW 


BA OFF 


MO 


PHASE EXCITATION CCW 


nN 


2 PHASE EXCITATION CW 


1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION 


a ee 
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4 PHASES METHOD 
| PHASE EXCITATION CW 


2 PHASE EXCITATION cW 


1-2 PHASE EXCITATION CW 
: : 
OFF —— 
a ON 
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1 PHASE EXCITATION 


CCW 


2 PHASE EXCITATION ccw 
CK 
OFF — 
1 on 
OFF 
®2 on _| 
OFF 
pe ey ats 
OFF 
seiliel 
@4 on 


1-2 PHASE EXCITATION 


CCW 


OFF — 


OFF 


OFF 


OFF 


TA8415P 


APPLICATION CIRCUIT 1 
(TA8415P+TD62553S+MP4001 High Efficiency Stepping Motor Driver Circuit) 


HIGHER 
O SUPPLY 


and 


2SB673(100V 7A) 
2SB676(80V 4A) 


Rag 


CG LOWER 
SUPPLY 


TA8415P 
TD62553S 
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Vcre(sat) — lout 


2.0 | 


1 


VCE(sat) 
Pp (W) 


ra 
fo 


0 0.2 04 0.6 
Tour (A) 


APPLICATION CIRCUIT 2 
(TA8415P+TD62308BP 4 Phase Stepping Motor Driver Circuit) 
3.9kOX 4 


cw/ccw 


CPU 


TA8415P 


* TD62308BP is 4ch transistor array that current capability is up to 1.5A. 
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APPLICATION CIRCUIT 3 


4 phase motor 1-2 phase excitation drive I. 


0 Voc =5V 


OUTPUT o— 
ENABLE oO 
CK-OUTo 
RESET 


ae 


TA8419P 


MONITOR 
OUT 2 


1S81588x8 


APPLICATION CIRCUIT 4 


4 phase motor 1-2 phase excitation drive IT. 
0 Veo = 5V 
OUTPUT o 
ENABLE9o 
CK-OUTo 
RESET 


AK 


TA8415P 


MONITOR 
OUT io 
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LOW VOLTAGE USE 3 PHASE HALL MOTOR DRIVER 


TA8416F is low voltage use 3 phase Hall Motor Driver 
IC with stand-by function designed especially for 
portable VCR, Head Phone Stereo and other battery 
operated electrical equipment motor drive 


applications. 


3 phase bipolar/unipolar Hall Motor Driver 
Low voltage use 
- Voltage drive type SSOP16-P-225A 


Stand-by function for longer battery life 


. MFP1L6 Flat package sealed Weight: 0.14g(Typ.) 
2 Hall Sensor drive available 


Operating supply voltage : Vcc=1.8~7.2V 


Vg=0.2~7.2V 
Output current : Io MAX = 0.7A (AVE) 
= 1.3A (PEAR) 


. Built-in thermal shut down circuit 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL UNIT 


V 
Supply Voltage ES : Vv 


Vs 


To 
Ik 


Output Current 


Power Dissipation Pp 
550 (Note) 


Operating Temperature -30~80 


Storage Temperature ~55-150 


Note: This rating is obtained by mounting on 20x20x0.8mm 


PCB that occupied above 60% of copper area. 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


Vcc=3V, Output "OPEN" 


Vcc=6V, Output "OPEN" 
Stand-by Mode 


Supply Current 


Output "OPEN" Vcc=3V 
I9=0.1A 
Ig=0.6A 
La, Lb, kc Side Tg=10mA 


Saturation Bay Ebel sade 


Voltage 


Position Sensitivity 
Sensing 
Input 


Operating DC 


Level 


Diode Forward Voltage 


Rotation é Forward 
Control Operaties 


Input Voltage 
Voltage 


Reverse 


Operating Current |T{N(FR) 


Btaee) Operating VRUN 
Stand-by 
Control Voltage |Stand- vet 


by 


Input _ 
Voltage 


Operating Current |IIN(RS) VEF/R=3V 


Saturation Voltage 


= Lb,L 
Differential Ara VOnis Va slb ele 


Leakage Current 


Thermal Shut-down Circuit 


Junction Temperature 


Operating Temperature 
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BLOCK DIAGRAM 


(Note) Refer to terminal description 3. 
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FUNCT ION 


TA8416F 


LOWER SIDE OUTPUT 


m 
iy 


ROTATION CONTROL] POSITION SENSING INPUT UPPER SIDE OUTPUT 
@ ® 


T 


ion) 
a 


He 


La 


Lb 


Le 


gala lrir loys |e ale ley | sya ee 


POWER DISSIPATION Pp (W) 


oa a oI 
mis 


OSOJOLOIRFIO;/O;yrPIrFILO}LSO 


i 


of lel=folelelef=|-- 


fa Oo OO oe Ose sO OO ee 2 ol 
COlOl}OlRPIRFJoOol[RFIrFIo!|o;jo|o 


High Impedance 


ta = coe 0 co oe Oe en oe = OD”) 


t 
Gh 


Pry = Ta 


@) NO HEAT SINK 

@) 20x20x0.8mm PCB MOUNTING 
(ABOVE 60% OF COPPER AREA 
OCCUPIED) 


AMBIENT TEMPERATURE Ta (‘C) 
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OPO}rRIrPITO;rFI]TrFI]o;)o;o 


rPyrFl|o;!ol;lrFIo;o;] oOo}; oF 


O}/Ol/oa; ol /o}]o};o;rir|o 


High Impedance 


TA8416F 


TERMINAL DESCRIPTION 


1. 


Rotation Direction Control Input (FR Input, @ Pin) 

Motor rotation direction is controlled by this terminal. More than 1V of control 
voltage becomes motor forward rotation and less than 0.4V of this voltage becomes 
motor reverse rotation. 

22kQ of input resistance is equipped in series of this terminal. Therefore 
input current is calculated by following equation. 


_ V7-VBE _ 3-0.7 
TIN(FR) = 393903 ~ 292x103 


= 100uA 
(V7=3V) 


And the open mode of the termianl, there's no input current flow. 


IN(FR) 


F 
R 
i ys 

Start/Stand-by Control Input (RS Input, ©) Pin) 
Start (Run) and stand-by modes are controlled by this terminal. 
Operating voltage are more than 1V (Start or Run) and less than 0.5V (Stand-by). 


Supply current becomes less than 100uUA in Stand-by mode. 


22kQ, 1000 
(8) wr 
———— 


5kQ 
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Hall Sensor Inputs Ga Tae He’? , @ »>Q2,0,6,06, 6Pin) 

Hall Sensor Inputs for position sensing 

2 Hall Sensor Drive is also available by 4 pes of 10kQ matrix resistors connect to 
fa and Hb’? terminals. 

But, in case of lower speed application, poorprecision senser positioning and good 
torque ripple and W/F characteristics required. 

We recommend to use 3 Hall Sensors for stable operations. Input sensitivity is 
20mV (TYP), but actual value is 2~3mV. 

We recommend to input more than 20mV to get good W/F characteristics. 

Wide DC operating range of O~Vcc-1.2V is accomplished by PNP input circuit and 
also built in hysteresis restricts mis-function caused by external noise. 


But care should be taken not to have a common impedance between Hall Sensor GND 


lines and the power GND line for stable operations. 
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To decrease noise problems, we recommend to connect noise suppression capacitance 


(0.0001~0.02uF) between each Hall Input Terminal. 


4, Output Terminals (La, Lb, Lc, a @2) ; @3) Pin) 


This IC is designed for use 3 phase unipolar drive applications, but Bipolar drives 


also available with additional 3 transistors. 


Care should be taken with back electro motive force generated by coil not to over 


the specified voltage. 


5. Pre-Drive Stage (La, kb, kc, 46) 7 5) $ @4) Pin) 


Open collector type Pre-drive stage required current are calculated by following 


requation. 
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Vs 


+«- External! PNP 
power transistor 


VERN 


ee 


To La terminal 


lo 


= + Oo > 
I (Ra) Ko hfe Ko 22 
hfe : hfe of PNP transistor 
Io : Output current 
I(La) = VS-VBE(PNP)-VSU 
R 


Summing that, VgE(PNP)=0.7V, Vsu=0.2V 


R= hfe(Vs-0.9) 
Ko-lo 


For Example, Vs=3V, hfe=100, Io=0.7A, Ko=2 


R=1502 
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TA8416F 


APPLICATION CIRCUIT 


1. 3-Phase Full Wave Application 


181555 x3 


Vg =0.2~ 72V 
oO 


2SA1203(Y)X3 


Voc=18™~ 7.2V 


4.74F X 3 


THS100 Series 


(Note) . V§ and Vcc terminals connecting application also available. 
. We recommend to use TOSHIBA Ga-As type Hall Sensor THS100 series. 
. Output capacitans (4.7uF x3) are for noise suppression use. 


It is required to increase the value if the vibration noise is so loud. 
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3-Phase Half Wave Application 


vs Q———__—— 


Veco O 


TA8416F 


4.7u4F X3 


+ 
\ 
7h 


(Note) . Other circuit and configurations are all the same to 
APPLICATION CIRCUIT 1. 


Care should be taken with BEMF value generated by coils that not 


increase specified value of output transistor withstand voltage. 
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1 CHIP DC FAN MOTOR DRIVER 


- Built-in lock sensing circuit (Over heat protector 
for driver coil). 

- Built-in automatic self rotation recovery circuit 
after release of motor locking. 

. Operating voltage : Voc opr=4~15V 

- Output current : LQ MAX(AVE)=1.0A 

. Thermal shutdown circuit incorporated. 


: ; SSOP10-P-225 
. Suitable for super micro fan motor. 


. Surface mountable MFP 10 package sealeded. 

Less external component. Weight : O.lg(Typ.) 

. TA8420AF has FG(Frequency generator) out for 
rotation speed sense and TA8421AF has RD 


(Rotation detect) out for rotate or stop sense. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Output Terminal Breakdown 
Voltage (2),@), @PIN VCER 30 
Operating Supply Voltage . Vcc opr 15 
| ave | Tocave) 1.0 
| PEAK |10(PEAK) 2.0 (Note 
FG Output Current (TA8420AF) IFc 


Output Current 


20 


RD Output Current (TA8421AF) Irp 


Hall Input Voltage VHM 300 (Note 


Power Dissipation Pp 735 (Note 


Operating Temperature Topr -30~85 


Storage Temperature Tstg -55+150 
Note 1, t=0.lsec 

Note 2, Tj=-25~150°C 

Note 3, This value is obtained by 50X50X1.6mm PCB mounting 


occupied in excess of 30% of copper area. 
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BLOCK DIAGRAM 


FG 
(TA8420AF) 


RD 
(TA8421AF) 


THERMAL 
SHUT DOWN 


0.164F 


1 dt 
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TA8420AF/21AF 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=12V, Rgc=910k2, Cgc=0.16uF) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 
Vec=5V, OUT A "ON" 
Quiescent Current Lec 
= >» OUT A "ON" 
=0.2A, Tj=25°C 
=0.5A, TJ=25°C 
Output Saturation Voltage 
=1.0A, Tj=25°C 
=2.0A, Tj=25°C 
T 
Charge 
Current 
Limitting 
Automatic Self Voltage 
Rotation Recovery —- 
Circuit Recovery 
Voltage 


= 
Tj=-25~150°C 
Operating 


DC Level =-25~150°C 
(Lower ) 


Sensi- 
tivity 


Operating 
DC Level Tj=-25~150°C 
(Upper) 


wd 
FG Output Saturation 
Voltage (TA8420AF) VSAT(FG) Tpg=>mA 


RD Output Saturation Vv 
Voltage (TA8421AF) SAT (RD) 


Ipp=5mA 


Thermal Shutdown 


Operating Temperature Tsp 
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cmc: TAR420AF/21AF 


TEST CIRCUIT 


Sw SW 
1kQ 
Vee O00 @)- oo ——Wwy— 
j x 0~7V 
CV¥ gap (FG) 


or (RD)) 


1000 


10kQ 


FUNCTION 
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OPERATION OF AUTOMATIC SELF RECOVERY CIRCUIT 


If Motor Rotation is disturbed by external force or obstacles. 

Over Current, which have a possibility of Drive Coil Burning, is generated by 
decreasing of Back Electro Motive Force (BEMF). 

Therefore, Over Heat Protection of Drive Coil is required for Fan Motor Driver System. 
Generally, Series Connection of Temperature Dependance Elements (Posistor) to Output 
Drive Coil or to use drive IC incorporates protection circuit are required to get 
coil burning protection. 

Posistor is so expensive, therefore, IC's incorporate this function are coming into 
wider use for Fan Motor Drive in recent years. 

Generally, re-switch operation after the turn on of protection circuit is required 
for system start up again because the circuit is constructed by flip-flop circuits. 
But there's no use re-switch operation with TA8420AF, TA8421AF because of built-in 
automatic self recovery circuit. 


Fig.l shows pin voltage and the operation of this functions are as follows. 


1. Normal Rotation States 
Internally generated charging current of ISL (0.25yA TYP.) charge-ups external 
capacitance of Cgc connected to PIN GO) . 
But FG pulse, generates among in rotation states and the frequency is proportional 
to rotation speed, discharges CL charge periodically. 
Therefore, voltage of PIN is becoming sawteeth waveform and will not to reach 


Vsc of limitting voltage (1.3V TYP.). 


2. Motor Lock States 
If a Motor is locked by external force or obstacles, internal FG pulse generation 
is stopped. As a result, the voltage of PIN (0) increase. 
Torque generation is stopped after when the voltage of PIN reaches to Vsc 
Further more, voltage of PIN is increased by charging current of Is], toward the 
Vscr of self recovery voltage (2.9V TYP.). 
And then the PIN voltage reaches to VgcR. 
Automatic self recovery circuit operates and generates a momentary torque 
(ton=200ms TYP.). But Motor can not start own rotation if the Motor is still 
locked by external force or obstacles. 
In this period, voltage wave form of PIN QO is becoming sawteeth that peak is 


Vscr and Botom is Minimum DC level of approximately 0.7V. 
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3. After Release of Motor Lock 


PIN @0) voltage can not reaches Vsc level after release of Motor lock because of 


discharging operation of Csc. 


VRD RD OUTPUT (TA842I1AF ONLY ) 


¢ Vscr (29V TYP) 
= 
2 ROTATION LOCK 
< 2 
ie) 
> 
z Vsc (1.3V TYP) 
On 
i=) 
= 1 


MINIMUM DC LEVEL ZERO TORQUE 
C507V) TORQUE GENERATION 


Fig. 1 Automatic Self Rotation Recovery Circuit Operation 
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TA8420AF/21 AF 


© FG output (TA8420AF) and RD output (TA8421AF) 
FG output terminal of PIN of TA8420AF outputs a rotation speed proportional 
FG signals with open collector mode. 
This FG signal duty and mode are all the same to output A (PIN()). 
RD output terminal of PIN of TA8421AF outputs a state signals (Rotate or Stop). 
RD output becomes low (Actually VsatT(Rp) level of 0.3V TYP.) when the Motor in 
rotation state and generates tof¢ pulse when the rotation is locked (Refer to 


Fig. 1). 


APPLICATION NOTE 


© Hall Input Terminals (PIN(8) , @)) 
Operating DC Level of Hall Inputs (PIN@), @)) are 2.5-Vcc-0.8V as specified. 
If the voltage appeared at Hall Sensor output terminal within this range, there's 
no requirment of external connecting level shifting resistor. 
But Ra, (or Ra and Rp) is required to connect series with Hall sensor if this is 


not. 


Yee 


Rp : Dynamic Resistance of 


Hall Sensor. 


Fig. 2 


Rb = Ae. 


2.5(V) SV 7 = Vec-0.8(V) 
cc CC 


Rat+Rb+Rd 


- We recommend to connect noise suppression use capacitance between IN A and IN B 


for stable operation. 
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© Recommended Operating Conditions 
+ TA8420AF, TA8421AF are designed for 5, 12V operating voltage use. 


+ Please refer to Fig.3 of Recommendation Operating Region. 


Ig (A) 


CURRENT 


RECOMMENDATION 
OPERATING REGION 


OUTPLT 


0 10 20 30 40 50 60 
COTL REACTANCE L (mIf) 


Fig. 3 Recommendation Operating Region 


© Transient Thermal Resistance 


210°C“ W 
(0.595 W) 


* OWN 


CCW) 


1820/W 
(0.69 W) 


LA 
1L45C/W 163C/W 
(0.86 W) [A CO.77W) 


133C6/W 
(0.94W 


80C/W 
(1.56 W) 


TRANSTENT THERMAL RESISTANCE 


0.1 0.3 0.5 1 3 5 10 30 30 OO 
TIME t (sec) 


Fig. 4 Transient Thermal Resistance (Single Pulse Condition) 
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QUIESCENT CURRENT — 


ONE CHANNEL "ON" 


Ta= 25 


imA? 


cc 


A Veco Rse 


INA 


10kQ 1000 


Veo CV) 


OUTPLT SATURATION — Ig 


(Vv) 


Vsar 
10kQ 


10kQ 1009 
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(Vv) 


Vsat (FG) 


TA8420AF/21 AF 


FG, (RD) OUTPUT SATURATION — Ipaq, (IRp) 
0.32 
Sg 
S : 
0.24F = Veo Rge 
fo INA FG(OUT) 
> 
o 
INB 
g SG PG Cse 
0.16L © 
0.08 
0 
LOCK DETECT CIRCUIT OPERATING TIME — Rgc 
1200 
Cso= 0.16 HF 
Ta=25C 
1000 


800, 


400 


200 


0 100k 200k 300k A00K 500k 600k 700k 800k 900 k IM 
Rsc (Q) 
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APPLICATION CIRCUIT 


FG OUTPUT 


TA8420AF 


Note 1,4 
181555 x2 


Note 1. There's no requirement of this diodes in mormal applications 
But if the Vcc is more than 14V or use large value of coil reactance, 


we recommend to connect this diodes, 


Note 2, There's no requirement of this capacitance in normal applications. 
But connection 0.47~l0uF of this capacitance increases a stability of 


operation, 


Note 3. This capacitance is for noise suppression use. 


Connect if required. 


Note 4. We recommend to connect capacitance between each output and GND (or out (A)) 


and(B)), to suppress RF] and noise problems. 


Note 5. In case of large mutual inductive value between La dn Ib. 
Diodes (or CR) are required to restrict parasitic oscillation caused by 
negative electro-motive force generated by inductive mutual effect between 


La and Lb, 
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181555 x 2 
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TA8422F 


(TENTATIVE) 


o LOW VOLTAGE, LOW NOISE 2 PHASE UNIPOLAR HALL 
MOTOR DRIVER 


TA8422F is low voltage and low noise use Hall 
Motor Driver IC designed especially for Fan 


and Head Phone Stereo Motors. 


Features 


* Speed Control is available with external 
Resistor SSOP10-P-225 


* Low Voltage use: Vcc opr=1.2~8.0V(Ta=-30~75°C) 


Weight: 0.09g (Typ.) 
* Low Noise Drive 


* Higher Output Current: I, MAX(AVE) =500mA 
Ig MAX (PEAK)=700mA 


+ Few external parts required 


* Thermal Shut Down Circuit provided. 


MAXIMUM RATINGS (Ta=25°C) 


Supply Voltage 8 


Output Break Down Voltage 10 
an To (AVE) 0.5 


Output Current 


19 ( PEAK) 0.7 (NOTE 1) 


Feet t—- + 
Power Dissipation Pp 735 (NOTE 2) | 
Operating Temperature Topr =30~75 


Storage Temperature -55~150 


NOTE 1: t=lsec 


NOTE 2: This value is obtained by 50x 50x 1.6mm GLASS-EPOXY PCB Mounting occupied 


in excess of 30% of copper area. 


—358— 


TA8422F 


ELECTRICAL CHARACTERISTICS (Unless otherwise noted Vecy=Vcec2=3,0V, Ta=25°C) 


MEASURING 
CHARACTERISTIC CIRCUIT MEASURING CONDITION 


Vee =3V 
< Control Side = cr 
Supply Vee =6V 


Current Vv =3V 
Drive Side Bue 


Voeco=6V 
T5=100mA 
Tp=500mA 


Output Saturation Voltage 


Thermal Shut Down Circuit J 
‘ Tj Measure 
Operating Temperature 


Hall Sensor Input Voltage 


Sensor Input 
Common Mode Range 


BLOCK DIAGRAM 


PHASE COMPENSATION 


if CONTROL 
P 


RE- DRIVER 


OUT PUT 


THERMAL 
SHUT DOWN 


Vect (10) POWER SUPPLY ( CONTROL ) 
Voce 

POWER SUPPLY 
(DRIVE) 


HALL AMP 


S-GND(1) 
SIGNAL 


GND POWER GND 


(6) SPEED CONTROL 


sc 


“IA 
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TERMINAL DESCRIPTIONS 


PIN NO. SYMBOL FUNCTION 


Signal GND 


Care should be taken not to have a common impedance with P-GND 


(® PIN) line for stable operations. 


Output La, Output Lb 


Open Collector type Outputs 


Power GND 
Care should be taken not to affect any influences to other cir- 
cuits especially for @ PIN caused by large output current flow 


through this terminal. 


Power Supply(Drive) Connect Bypass Capacitance if required. 


Speed Control 

Parallel connection of 0.1uF and 5~15kQ is required for speed 
control. This time constant controls Motor Speed. Higher value 
of Resistor sets the Motor Speed low and Lower sets high. 
Temperature Dependant Resistor compensates temperature character- 
istics of Motor Speed. Rotation speed vs Vcc characteristics is 
improved by using large value of this capacitance. But this 
results bad ripple rejection characteristics. So we recommed to 
select optimum value of the capacitance. Connect this PIN to GND 


if the Motor required no speed control feature. 


Phase Compensation 
Connect O.luF~2.2uF capacitance for frequency compensation. 
But if the Motor required no speed control feature there's no 


requirement (open) of this capacitance. 


Sensor Inputs 
Recommend to input less than 100mVp~-p of Hall Sensor Output Vol- 
tage to keep low noise characteristics of this IC. We recommend 


to use TOSHIBA GaAs Hall Sensor THS1000 Series. 
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APPLICATION CIRCUIT 1 (Speed Control Application) 


NOTE 1: Connect if required 
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APPLICATION CIRCUIT 2. (Free Running Application) 


THS100 
SERIES 


NOTE 1: Connect if required 


NOTE 2: D1 and D2 are required to connect if the BEMF generated by Output 


Coils over the specified Output Break down voltage (Vo=10V). 
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3 PHASE Bi-DIRECTIONAL HALL MOTOR DRIVER 


The TA8423P/F are 3 phase Bi-Directional Hall Motor 
Driver IC designed for VCR (Capstan, head and reel), 
ADP, Tape Deck, FDD and other Output Driver for 


3 phase bipolar Hall motors. 


. Few external parts required 
. Wide operating supply voltage range 
Vec(opr)=/~17V 

. Forward rotation, reverse rotation and stop are 
controlled by 1 terminal signal control and easy 
to interface with CPU. 

. High sensitivity of the position sensing circuit. 
(Hall sensor input) : Vyq=20mV(Typ.) 

. Large output current : Ig MAx=l.2A (AVE) 

. Protect diodes equipped for all inputs 
Recommend to use TOSHIBA Ga-As Hall sensor 
"THS100 series" 

. Built-in internal reference 


. Built-in thermal shut down circuit 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 


7 


Supply Voltage 


Output Current 


Hall Sensor Input Voltage 


TA8423P 


Power Dissipation TA8423F 


8.3 (Note) 


Operating Temperature -30~75 


Storage Temperature -55~+150 


Note : Te=25°C 
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TA8423F 


HSOP16—P-300 


Weight: 


DIP16-P~300A: 
HSOP16-P-300: 


L..1lg (Typ.) 
O.5g (Typ.) 


TA8423F/P 


BLOCK DIAGRAM (TA8423F/TA8423P) 


Control input 


OSITION SENSING CIRCUIT 


5V (DC) 


beveue 


Hall Sensor Input 


Forward rotation, 
reverse rotation 
and stop 
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ELECTRICAL CHARACTERISTICS (Vcc=12V, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


FRS Open 


Supply Current FRS=5V 


Vec=18V, FRS=GND 


Reference Voltage 


Voltage Gain 


Input Current 


Reference Voltage 
Ripple Rejection 
Rat io 


Cut-off Current Waa a 


Lower Side 


Saturation Upper Side 
Lower Side Vsat (L) 


4Gy 


Residual Output Voltage 


Sensitivity 


Common Mode 
Voltage Range 
Input Offset 
Voltage 


Sensing 
Input 


Rotation Control Forward 


(Input Operation Stop 
Voltage) 


Reverse 


Thermal Shut Down Circuit 
Operating Temperature 
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TA8423F/P 


TEST CIRCUIT 1 


Control Input O 


ce 


Ry =40,X 3 


Iprs 


FRS Input 


Rp=10 


TEST CIRCUIT 2 


VIN 


Control Input O O Voc=12V 


VsaT 


Lower Side 
Ha F 
Measuring 


Upper Side 
Measuring 


Hall Sensor Hb 


Rr 
3,13/3,14 ra 
FIn/ 13 


TA8423P/TA8423F 
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a  — TA842355/P 


TEST CIRCUIT 3 


——O Vcc 


Halli Sensor O 
Input 


TA8423P/TA8423F 


= 3004 


TA8423F/P 


1. CONTROL INPUT CIRCUIT 


eal Output Transistor 
2.3V 
pom 
G) G) To Output ; 


Var=Rp: Ip 


Vrr(=RF-IL) of feed back voltage is feed backed to negative input of control amp 


internally. 
Voltage gain becomes approximately equal to 1 (0dB) by this internal feed back. 


(Note) 2 terminals @), (3) Pins for F version and(@3), @4) Pins for P version) are 
provided for RF terminal to decrease the interference caused by internal 


common impedance. 


Both Pins are required to connect for stable operation. 


INPUT — OUTPUT CHARACTERISTIC 
Vere — Vin 
Yeo = Yee(sar) fe all Sl 
Rp + 2+ Ry, oT RL: Output Coil Resistance 
VCE(SAT): Output Saturation Voltage 
(Upper and Lower Side 
I Total). 
> 
2.26 2.3 2.34 2.38 2.42 2.46 
Vin Cv) 
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Ver is feed back voltage generated by Rg and output current of Ij,, drive current 
of Ip and internal reference circuit current of IR. 
But Io and Ip are negligible therefore, 

Ir < IL + Ip 

VRE =RF (I, + Io + Ip) 


I, > Ip, Ir 


VRF=IL * RF 


0 Torque state is obtained when less than 2.3V of control voltage fed into input 


terminal. 


0 Torque state also obtained by select a stop mode by controlling FRS input 


((4)Pin). 


Less supply current is obtained with this condition. 
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2. FRS CIRCUIT 


4440, 


To Forward Rotation Circuit 


To Reverse Rotation Circuit 


GND 


Forward, Reverse and Stop Modes are selectable by controlling this terminal. 
Specified voltages are less than 1.3V (Forward), 2.4~3.0V or Open (Stop) and 
3.9V~Voc (Reverse). 


Vers ~ LFRS characteristic is shown below. 


Iprs — YrRs 


80 
40 
‘ 
a 
‘a 0 
a= 
fu 
- 
-40 
- 80 a a —__—__|— 
0 2 3 4 5 
VERS Cv) | 
FORWARD STOP REVERSE 


$$$ cnn TAB 423F/P 


FUNCTION 


Position Sensing Input 
FRS Input (4 Pin) T 
Ha Hb He 


L 
(V4<1.3V) 


H 
(3. 9V<V4<Vecc) 


M 
2.4V<V4<3.0V 


High Impedance 
(Stop) 


or Open 


Ooo: OF ee RL o o-oo KY eS |) Oo a Oo OR Re 
oO FF FF Oo O/0 KF FF CO OO KF KF F OO OD 
Re +O Or. Oe EY Re ee OOO a a Se Or Ce 


Note: "1" of the Hall Sensor input means that voltage above +20mV is applied to 
the positive side of each Hall Sensor from the negative side and "0" means 
that voltage above +20mV is applied to the negative side from the positive 
side. 

In this case, needless to say, DC potential must be within the specified 
common mode voltage range of Hall Sensor input. 
Further, "H'", "M" and "L" of output mean Vcc-VsaT1=1/2 Vcc and VSAT2, 


respectively. 
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APPLICATION CIRCUIT 


—O Vec=12V 
Control Signal O O—-Wr— _ 5 V 
Input F/ R/S 
r 
I 
I 
Position! 
Sensing! 
I 
L 
Power Supply for Hall Sensor 
Note 1. Recommendable value of Rr is 0.3 to 50. It depends on required initial 
torque, gain, coil impedance and control voltage of Pin 5. 
Note 2. To connect directly to IC Pin (Fin for F version and @) Pin for P version) 
and GND to eliminate the influence of common impedance. 
It is required to increase the value of this capacitance for stable operations 
in case of poor wiring or patterning of PCB. 
Note 3. Special care should be taken not to have a common impedance with GND line, 
RF GND line and Hall Sensor GND line. 
Note 4. Please select to optimum value for eliminate a vibration noise and parasitic 


oscillation. And also to change the connection (for example, each output to 


Vcc or to RF) for getting better characteristics. 


312 > 


VsaT(u) — Io CUPPER SIDE) 


Vsar(u) (WY) 


0 0.2 0.4 0.6 0.8 


TA8423P 


N 


Pp (W) 


0 20 40 60 80 100 120. =140 
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Vsat(L) iad 6) (LOWER SIDE) 


Vsar(L) (V) 


0 0.2 0.4 0.6 0.8 
Ig (A) 


1.0 1.2 


TA8423F Pp — Ta 

THERMAL RESISTANCE 

Rth(j-c) =15C/W 

Rin(j-a)= 140°C /W 

(@) 60 X 30 1.5mm PCB MOUNTING, 
COPPER AREA ABOVE 50% 

(@) NO HEAT FIN 


Pp (W) 


TA8424F 


TENTATIVE 


3 PHASE HALL MOTOR DRIVER IC 


TA8424F is non switching type 3 Phase Hall Motor 
Driver IC consisted of FG Amplifier, Regulator for 
Hall Sensors, control Amplifier and 3 Phase Output 


Drivers. 


Low Noise (Quasi Sinusoidal Drive), Current Control 
Motor Driver. 

Low Output Impedance with B Class Push-Pull Driver. HSOP20-P-450 
Output Current Up to 1.2A. 


Operating Voltage Range : Vcc opr=/~17V 

Built-in Thermal Shutdown Circuit, FG Amplifier WetenGe Os Ger Mvp.) 
and Regulator. 

2 Brake Modes Available (Short Brake and Dumping 
Brake). 


« Regulator for built-in Hall Sensors. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Supply Voltage Vcc 18 


Output Current (Average) L.2 
12 
14 


FG Output Current 


Regulator Output Current 30 
(Note 1) 


Power Dissipation 7 (Note 2) 


(Note 3) 


Operating Temperature ~30~75 


Storage Temperature -55~150 


Note 1 : No Heat Fin 
Note 2 : 50 50xI1mm Fe board, Mounting 
Note 3: Tc=75°C 
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Sey A 


BLOCK DIAGRAM 


dpcpsvl 


TA8424F 


ELECTRICAL CHARACTERISTICS (Vec=12V, Ta=25°C) 


TEST 
CHARACTERISTIC CIR-|TEST CONDITION MIN. | TYP MAX UNIT 
CUIT 
FRS=2.5V - 12.5 25 
Supply Current FRS=GND - | 14 25 mA 
FRS=5V - 14 25 
; Vec=12V 

aaeneto Control Gain (V¢@>Out) Vas SOnYpSp 7.5 13 18 dB 
Control (Sink 
Chania Somtent (ie) VIN=GND “Current)} - | 0.2 | 5 | uA 

Internal Reference-1l 2615 [2.30 2.45 Vv 

Common Mode Range 15 - 2 Vv 
Position 
Sensing Input Current VIN=2.5V = 0.2 3 L uA 
Circuit Voltage Gain (Each Hall VIN=5V 

Input to OUT) CVHO Vec=12V SOR SEA Pe || 8B 

— 

Upper Side Saturation VSAT(U) To=1.0A - Ls2 1.9 
Output Lower Side Saturation VSAT(L) Iop=1.0A = 0.7 | 1.5 V 
Driver 

Quiescent Voltage Vtn=l. Ov 5.0 | 5.5 7.0 

Quiescent Voltage Each Output = 25 50 mV 
let. Difference to Output 

Open Loop Gain frg=lkHz - 70 - dB 

Band Width DC - 50 |] kHz 

i =5mA L200) 207 4 

FG Amp Output Voltage Swing Irgo Vv 

FGS Saturation VSAT(FGS) Ires=4mA - 0.15]0.25 

Internal Reference-2 2.1 2.5 2.9 Vv 

Hysteresis Voltage - 100 250 mV 

Operating 

hic Voltage sity i. vec | be 
Rotation Operating ri 
Direction pate Voltage 1.9 i | 3.1 | Vv 
Control Operating so 

REVERSE Voltage 0 oa 1.3 Vv 
Regulator Output Voltage Tp=10mA 4.7 Died: De Vv 
Thermal Shutdown Operating = 

150 - - 2G 


Temperature 
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Operating Mode 


OUTPUT 
La=Ha-Hb 


VIN> 2.3V Lb=Hb-He 


Le=He-Ha 
La=-(Ha-Hb) 
Lb=~(Hb-Hc) 


Le=-(He-Ha) 


Center (Note) 


Center (Note) 


Note Low Impedance Ha=Asin#@ 
Hb=Asin(#-120°) 
He=Asin(@ -240° ) 


A q 
= | 
2 | 
Hall Sensor 
Output 
-A 
FRS=L 
0 
La 
/3_ 
Hing 
Outputs Lb 
| 
Le i 
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TA8424F 


(1) Control Gain (Gyco) 


¥ 


Y 
ae 


Vee 


TO BIAS CIRCUIT 


OUTPUT TRANSISTORS 


alee | 
Vref l =23V 


GND 


SS Ynr=lo: Re 


Negative Feedback is looped by Rp and connected its line to pin. 
Feedback Voltage Vyr is generated by Rp and Output Current Io. 


It is possible to decrease the feedback by connecting a resistor between €0 pin 


and (8)pin. 


Input current of Vc(I¢ IN) vs Vc characteristic is shown below. 


Ic In ~ VIN 


0 
a 
<< 
Py 

-0.1 
ie 
eg 

-02 i 

0 i 2 3 4 5 
Vin (VY) 
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(2) FG Amplifier and Hysteresis Amplifier 


I Vreg 
@) Q) OO 
eee 


2700. Fe 
1) (lea 
i 
lj : 
—t— GND 


(17) Fas (18) Fao (19) FGpn7 20) FGyy* 


Schmitt Output 


NI 


Voc or Vreg 


2.5V of Internal Reference is equipped with FG Amplifier. FG signal is fed 


into FGrnt and FGyy7 inputs with differencial mode and outputs to FGO ( (8) pin). 
Amplified FG signal is wave shaped by Hysteresis Amplifier in following stage 
and outputs a wave shaped signal to FGS ( ) pin). 


VsaT(FGS) — IFGs 


ser ceSs | 


(Vv) 


VSAT(FGS) 
Oo 
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TA8424F 


(3) Regulator 


Io 


tne] 
Om 


Internal regulator outputs 5V and this current capability is up to 30mA. 
Vcc vs Vreg characteristic is shown below. 


Vreg — Vec 


(Vv) 


Vreg 
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TA8424F 


(4) FRS Input (Rotation Direction and Stop Control) 


Vee 


Forward Control Signal 


v 


Treg 


Reverse Control Signal 


FRS input is a control terminal of Motor Rotation Direction and Stop. 
Inputs Vprg Voltage of less than 1.3V sets the Motor direction reverse, 1.9~3.1 
sets stop and 4V Vcc sets the Motor forward direction. 


Vers vs Ifps characteristic is shown below. 


Irfrs — VFRS 
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TA8424F 


VsaT(u) — lo VsaT(L) — lo 


1.6 | 0.8 


(Vv) 


(v) 


0.4 4 | 


VSaT(U) 
° 
co 
VSAT(L) 


Ig (A) 


Pp — Ta 


THERMAL RESISTANCE 
Reh(j-c) = 13°C“ W 
Rin(j-a) = 130°C /W 
@ INFINITE HEAT SINKING 
@ NOTE 50x50X 1mm? Fe HEAT FIN 
@ NO HEAT FIN 


Pp (W) 


3625 


TA8424F 


APPLICATION CIRCUIT 


FGO GS v 


OO = 


Note 1. Connect if required (0.1~1luF) 


Note 2. Care should be taken not to have common impedance between Rp GND Line and 


other small signal lines for stable operations (especially for Hall Sensor 


GND line). 
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TA8425H 


PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR 
DRIVER. 


TA8425H is PWM chopper type sinusoidal 
micro step bipolar stepping motor driver, 
Sinusoidal micro step operation is 
accomplished only a clock signal inputting 


by means of built-in hard ware. 


1 chip bipolar sinusoidal micro step 
stepping motor driver. 
. Output current up to 1.5A(AVE) and 
2. 5A(PEAK) . ee 
. PWM chopper type. 


Structured by high voltage Bi-CMOS 


process technology. 
Weight: HZIP25-P: 9.9¢ 
. Forward and reverse rotation are available. 
2, 1-2, W1-2, 2W1-2 phase 1 or 2 clock drive are selectable. 
. Package: CPP-25 
40kQ(Typ.) of pull up resistors are provided with CK1,CK2, ENABLE terminals. 


40kQ(Typ.) of pull down resistors are provided with M1,M2, REF IN terminals. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Voc 
VM 


Supply Voltage 


Io (PEAR) 
Io (AVE) 


Cutput Current 


[nput Voltage 


VIN 


Power Dissipation 


Pp 
KKGZ 


Operating Temperature 


-40~85 


Storage Temperature 


-55~150 


Feed Back Voltage 


* No heat sink 
wk Toe=B5°C 


1.0 
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TA8425H 


BLOCK DIAGRAM 


DECODER 3\{ 


ENABLE 


cw/Cccw DECODER DRIVER 


Gy NEA 


CK2 Ta 


RNFa VNF 


OUTPUT 
CURRENT 


q 
i 
| 
ENABLE G) i> CONTROL 


DECODER i | 


c 
anal BRIDGE 
ENABLE 


DECODER DRIVER 


REF IN : 
2 OUTPUT 
NEY CURRENT 
REF IN: L CONTROL 
Vyp=0.5vV RNFR YNFE 


(Signal GND) 


Pull Up/Pull Down Resistance : 40k0(Typ.) 
’ ’ ’ > Pin : No Conection. 
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6 ——————— eee ee SSS 


FUNCTION TABLE 


INPUT 


CW/CCW 


ENABLE 


MODE 


cw 


(EXCITATION) 


2 Phase 


INHIBIT 


1-2 Phase 


CCW 


| W1-2 Phase 


INHIBIT 


CCW 


INHIBIT 


CW 


INHIBIT 


PIN CONNECTION 


S-GND 
NC 


ENABLE 


osc 
cw/ccw 
CK2 
CKI 

M1 

M2 

REF IN 
NC 

NC 

eC 

NC 

YMB 

OB 
P-GND-B 


(TOP VIEW) 


omnrnrnuartk won = 


Z 


2W1-2 Phase 


High impedance 


Don't Care 


Note. NC: No connection 
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LLL TA8425H 


RECOMMENDED OPERATING CONDITIONS (Ta=-40~85°C) 


CHARACTERISTIC SYMBOL 


TEST CONDITION 


Supply Voltage Vcc 


Output Voltage VM 


TOU. 


Output Current 


Input Voltage VIN 


Clock Frequency f CLOCK 


OSC Frequency fosc 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, VyM=24V) 


CHARACTERISTIC 


Input Voltage 


Input Hysteresis Voltage 


TEST CONDITION 


M1,M2,CW/CCW, REF IN 


ENABLE, CKl, CK2 on 


M1,M2,REF IN, ENABLE 


VF (FE) - VuF (L) AVNE 


Note. 


2 Phase excitation, Ryp=0. 70, 


Cosc=0.0033uF, RypaO. 70 


Cosc=0. 0033uF 
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IN-1(H 7 125 250 
oy VIn=5.0V 
IN-2(H) CW/CCW,CK1,CK2, ViIn=5.0V] - | o | 10 
Ag tc ent HA 
eee ate TIN-1(L) REF IN, V{N=OV = 40 70 
SOURCE | TIN-2(L) CW/CCW,CK1,CK2, VyyN=O0V - 125 250 
TYPE TIN-3(L) ENABLE, VIN=OV - 100 160 
| TN-4(L) M1,M2, VIN=OV - 20 50 
Output Open 
Voc Tecl 7 40 55 
(2,1-2 Phase excitation) 
Quiescent Current sea mA 
Output Open (W1-2,2W1-2 
I = 38 53 
oe Phase excitation) 
REF IW T ; 
Comparator High | Vnr (4) Bueoee Sed i 0.56 | 0.7 |0.82 v 
Ref Volt REF ONT ote 
Genesee re. eye) Wage) Gut Sut Oped [0-34 ]0.45 |0.66 
Output Differencial AVO pe -10 - LO 4 
Cosc=0.0033uF, RypaO. 72 
Vyr (L) /Vigp CA) 61 


TA8425H 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcac=5V, VyM=24V) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 


SOURCE TYPE 
Cosc=0.0033uF 


NF Terminal Current | INF 


OSC Frequency fosc = 


Minimum OSC Frequency fosc(Max] - | 


OUTPUT BLOCK 


Upper Side | vsar Ul 2: 
Lower Side | VSAT L1 dis 
Output Upper Side | vsar U2 Ts 
Saturation 7 
Voltage Lower Side | Vsat 12 1. 
Upper Side | Vsat U3 2. 
Lower Side | VSAT L3 Ty 
Upper Side | VF U 3. 
1. 
Lower Side VFL 
Diode Forward Ae 
NoLtase Upper Side VFU2 4. 
one 
Lower Side VFL2 - 
Output Dark Current | Iml1 ENABLE : H Level 


(A+B Channels) Im2 ENABLE : L Level 


2W1-26 |W1-2¢ | 1-2¢ 


2W1-2¢}  - 7 
A-B eWieei Weed.) 7 REF IN: H 
Chopping| 2W1-2¢ - - VECTOR Rypt0.70 
Current 

e & = c =0.0033uF 

(rote 49 2W1-2¢|W1-2¢ | 1-2¢ osc Ht 

2W1-2¢}  - - 

2W1-2¢|wW1-2¢ |} - 

2W1-2¢) - - 


2 Phase excitation mode VECTOR 


Note 1. Maximum current (#=0) : 100% 
2W1-24 : 2W1-2 phase excitation mode 
W1-24 : W1-2 phase excitation mode 


1-24 : 1-2 phase excitation mode 
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——n n= TA8425H 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, Vy=24V) 


ARACTERISTIC 


2W1-2¢ | W1-2¢ 
2W1-2¢ - 


A-B 2W1-2¢ | W1-2¢ 
Chopping _ 

Current 2w1-26 VECTOR 
(Note 1) |2W1-2¢ | W1-2¢4 


2W1-2¢ - 
2W1-2¢ | W1-2¢ 
2W1-2¢ - 


2 Phase excitation mode VECTOR 


; 


Feed Back Voltage Step 


Ry=20, VyF=OV, CL=15pF 


Output Tr CK~Output 
Switching Characteristics 


OSC~Output 


Output Leakage | Upper Side 
Current 


1 Vyeq30V 


Lower Side 


Note 1. Maximum current (#9=0) : 100% 
2W1-246 : 2W1-2 phase excitation mode 
W1-24 : W1-2 phase excitation mode 


1-246 : 1-2 phase excitation mode 
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Pp — Ta 


@ INFINITE HEAT SINK 
Rth(j-c) =1-5°C/W 
HEAT SINK 
(with 3.5°C/W Heat Fin and include 1.5 °C 
contact thermal Resistance ; Total 5C/W) 
NO HEAT SINK Rep(j-a)=25°C/W 


AMBIENT TEMPERATURE Ta () 


TRANSTENT THERMAL RESISTANCE 


(c/w) 


Rth(j-c) 


1 3 5 10 30 50 100 300 5004x103 = 3x10°5x 109 1x 104 
TIME (sec) 
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TA8425H 


TEST CIRCUIT-1: Vyn(H),. (L) . Tyn(H). (1) 


[ “| 
oscilloscope 
OX 
sW3 
2 ae 
VM 24VaE ar vag 5N 
SW6 
on ENABLE () 
ee 
re 
ae (0) 
us 
TEST CIRCUIT-2: Ic¢cc 
: © 
Vyqi 24Vee om Veo: 8y 


TAB425H 


-~391— 


TA8425H 


TEST CIRCUIT-4: Vpiy, VF-L 


TA8425H 


TEST CIRCUIT-6: Ipy, Loz, 


TA8425H 


we 30V 


TEST CIRCUIT-3: Vyp(H), (L) 


O 
Ryp: 0.70 


TEST CIRCUIT-4: Vgat-u, Vgat-1 


(Note) 


O 0 6 O04 O 
O 


—- ov 


TA8425H 


fa FA 
=o TA8425H 0 oe 


" ATL (6-28 La 
me - te | 


a 


(Note) 


Adjust a resistance-value so as to get output current: 


= 393 


1.5A/0.8A 


TA8425H 


CHARACTERISTICS, WAVEFORM 


CK (OSC) -OUT 


CLOCK 
(ose) 


Yo 


OUT 


GND 
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(tose) 


t pHL 


TA8425H 


OUTPUT CIRCUIT 


DECODER 


+ 


A Cy ~ 


22/17 
| Pg 
NOISE CANCELER CIRCUIT 


DECODER 


MAX CURRENT OUTPUT CURRENT G4) an (4) osc 
LIMIT CONTROL : 


POI a= 


TA8425H 


INPUT CIRCUIT 


CK1, CK2, CW/CCW 


Voc 
Terminals 


PULL UP RESISTOR 


TO LOGIC 


GND 


. M1,M2, REF IN, ENABLE Terminals 


Vee 

Note. M1,M2 : R3=10ko 
REF IN : R3=6.5ka 
ENABLE : R3=4kQ 


PULL DOWN RESISTOR 
TO LOGIC 


GND 


OSC Terminal 


Vec 


TO COMPARATOR 


GND 
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TA8425H 


OSC FREQUENCY CALCULATION 


Sawtooth OSC circuit consists of Ql through Q4 and R1 through R4. 

Q2 is turned "off" when Vosc is less than the voltage of 2.5V+VBE Q2 approximately 
equal to 3.2V. 

Vosc is increased by Cosc charging through Rl. 

Q3 and Q4 are turned "on" when Vosc becomes 3.2V (Higher level.) 

Lower level of V@pin is equal to VBE Q2+VsaT Q4 approximately equal to 1.4V. 


Vosc is calculated by following equation. 


Vosc = 5+ Cl-e 


Assuming that Vosc=1.4V (t=tl) and =3.2V (t=t2), 
Cosc is external capacitance connected to pin@ and Rl is on-chip 10kQ resistor. 


Therefore, OSC frequency is calculated as follows. 


tl=-Cosc - Rl: @n (1 - 


t2=-Cosc + RI én (1 - 324) 


1 
cose (Rl-en (1- 434) - pi-én (1-324 9) 


1 
fosc = —yzeT = 


1 


6.93 Cos (kHz) (Cosc : #F) 


= 390 


TA8425H 


APPLICATION CIRCUIT 


Voo=5V 
0 Vy= 
(15) 7. Ma 24V 
(Note.3) (Note, 3) 
> J 
CLK (7) 
23) 
& (Note 1) \[3 
CLK 
CPU ©) rer Gs) 


OUT (20) 
170 A 


cw/ccw +4 
Sn oon 
cad 
OUT, (19) 
ENABLE 7" 
teed 
+ 
0.80/2W 
Nea (21) 
080/2W 
Nrw (28) 
ty 
Qa 
=) 
OQ 
_ 1 OF 22 
(Note.2) 
GND 


(Note) Schottky diode (3GWJ42) to be connected additionally between each output 
(pin 16/19/20/23) and GND for preventing Punch-Through Current is recommended. 


(Note) GND pattern to be laid out at one point in order to prevent common impedance. 


(Note) Capacitor for noise suppression to be connected between the Power Supply 
(Vcc, Vm) and GND to stabilize the operation. 
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EXCITATION 


2 Phase Excitation (M1:L, M2:L) 


cK 


to ti t2 t3 t4 tS t6 ef. 


1-2 Phase Excitation (Ml:H, M2:L) 
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TA8425H 


W1-2 Phase Excitation (M1:L, M2:H) 


CK 

(%) 

100 

90 | 

74 

| 

52 - 4 7 | 

A 0 , 


-100 /-4+— 
i 
100 
oe rey ! 


90 


74 4 —_} + 


52 


-100 
| 


| 
| 
—400— : 


TA8425H 


2W1-2 Phase Excitation (Ml:H, M2:H) 


CK 


(%) 
100 { 


a Te ai 
| : 
| 


t0 t1 t2 t3 t4 tS te t7 tg to t10ty, t12 13 ti4tis t16 17 118 419 t20 t21 t22 123 t24 t25 t26 t27 '28 t29 130 131 t32 


1 

La 

SPwon 

SSN 

| 

+ 
TT 
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TA8425H 


OUTPUT CURRENT VECTOR ORBIT 


-100 


(NORMALIZE TO 90 DEG FOR EACH ONE STEP) 


(2 PHASE ONLY) 


-90 


-82 


-74 


-64 


-52 


-39 


ROTATION ANGLE 


VECTOR 


LENGTH 


100 


Ideal 


Real 


Real 


100 


100. 


00 


100 


107. 


34 


100 


103. 


94 


100 


104. 


02 


100 


104 


-65 


100 


104. 


02 


100 


103. 


94 


100 


107. 


34 


100 


100. 


00 


1-2, W1-2, 
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2W1-2 Phase 


TA8428K 


].5A FULL BRIDGE DRIVER 


TA8428K is Full Bridge Driver IC for Brush Motor 
Rotation Control that has current capability of 
up to 1,5A(AVE). 


Thermal Shutdown and Short Current Protector are 


provided. ae 


. 1.5A MAX (AVE) Full Bridge Driver 


HSIP7~-P 


« 4 Modes (Forward/Reverse/Short Brake and Stop) 


are available with 2 TTL Compatible Inputs 


Control. Weight : 1.9g(Typ.) 
. M-SIP 7 Compact SIP Package sealed. 
. Free wheeling diodes are equipped. 
» Multi Protection System Driver (Thermal Shutdown 

and Short Current Protector) 


. Operating Voltage : Voc=7.0~27.0V 


MAXIMUM RATINGS (Ta=25°C) 


Supply Voltage 


Output Current 


3.0 (Note 1) 


-0.3~Vcc 
1.25(Note 2) 


Input Voltage 


Power Dissipation PD 

10.0(Note 3) 
Operating Temperature | Topr -40~85 
Storage Temperature | Tstg -55~150 


Note 1 : t=100msec 
Note 2 : No heat sink 


Note 3. : Tc=85°C 


==A03= 


TA8428K 


BLOCK DIAGRAM 


MODE Note. 6 PIN is Non connection. 
Brake Note. Heat Fin is connected with 
cw/ CCW GND with low impedance. 


cou/cu 
High Impedance 


CHARACTERISTIC TEST CONDITION TYP. 


Stop Mode 


Quiescent Current Forward/Reverse Mode 


Brake Mode 


Input Voltage 


Input Current | VIN=GND 
Io=l.5A 
Upper and Lower Total 


Output Saturation Voltage 


Output Leakage Current Voc=25V 


Diode Forward Voltage Tp=1.5A 


Limiting Current 


Thermal Shutdown 
Operating Temperature 


Propagation Delay Time 
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TA8428K 


APPLICATION CIRCUIT 


Note. Recommend to take approximately 
100us of input dead time for IN2 


reliable operations. 


TERMINAL DESCRIPTION 

PIN NUMBER DESCRIPTION 

TTL Compatible Inputs. 

(PNP Type Low Active Comparator Inputs) 

Output Terminals and Free Wheeling Diodes are connected between 
each output to GND and Vcc. 

GND Terminal 


Non connection 


Supply Voltage Terminal for Control and Motor Dtive. 


TA8428K has 2 built-in protective functions which work independently. 


These circuit operations are as follows. 


SHORT CURRENT PROTECTOR CONTROL 
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TA8428K 


Thermal Shutdown 


If junction temperature of TA8428K is over the specified temperature (150°C TYP.) by 
excess power dissipation or abnormal ambient temperature change, thermal Shutdown 
circuit turn "ON" and output 4 transistors become High impedance. 


(All transistors turn "OFF") 


Short Current Protector 


Short current protector circuit senses all output transistor current. If output 
transistor current is over the specified limiting current value (3A TYP.), short 
current protector operates and all output transistors periodically turn "OFF" 
(High Impedance Mode) in a period of approxiamtely 80us. 


This state is continued until the release of over current mode. 


LIMITING LEVEL ON ON ON ON 
(3A TYP.) 


80us TYP. 


0 4s 
TYP. 
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TA8428K 


INTERNAL CIRCUIT 


| | | mage eR - : 


ai 


+ 

OUT1 OUT 2 
=o © 
T 


OUTPUT CURRENT 
SENSE 


CONTROL 
LOGIC 


INH SHORT CURRENT 


PROTECTOR 


THERMAL INH 
SHUTDOWN 


JUNCTION 
TEMPERATURE SENSE 


IN1 IN 2 
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Pp — Ta 


INFINITE HEAT SINK 
10°C/W HEAT SINK 
20°C7W HEAT SINK 
NO HEAT SINK 


R 
ae = 6C/W TRANSIENT THERMAL RESISTANCE 
e Rin(j-a) = 100°C/W 
ww i) 
oO 
i=) Zz 
a an 
xz ae 
g 29 
< a 
HH i) 
n ton 
= Ze 
: 8 
i= 
= : 1 2 
o 0.01 0.1 1 10 100 1000 
a INPUT POWER PULSE t (s) 


0 50 100 150 200 
AMBIENT TEMPERATURE Ta (°C) 


OUTPUT SATURATION VOLTAGE 


QUIESCENT CURRENT 


FORWARD / REVERSE MODE 


(Vv) 


T 


| 


(A) 


lee 


LOWER SI 


OUTPUT SATURATION VOLTAGE 
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APPLICATION NOTE 


Wiring Requirements 


TA8428K 


- Care should be taken not to have a common impedance with output current line and 


logic (or control) signal GND lines for stable operations. 


Recommend to connect additional diodes between GND to Out and Out to Vcc terminals 


to improve braking characteristics and reliability. 


Recommend to connect 


a directly IC PINs. 


Output line 


Logic GND 
Small signal GND 


1 1 
| 
Common 
Impedance 
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TA8428K 


MOUNTING REQUIREMENTS 


eS Sink 


Recommend to use Flatness is required. 


spring type washer. 


ie F3=2kg-+ MAX. 
(Mounting Condition ) 


SS Fl Fl, F2=1kg + MAX 
Stud Torque must 


be less than 8kg+cm. 
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3.0A FULL BRIDGE DRIVER 


TA8429H is Full Bridge Driver IC for Brush Motor 
Rotation Control that has current capability of 
up to 3.0A(AVE). 

Thermal Shutdown and Short Current Protector are 
provided. 


And also Stand-by function available. 


3.Q0A(AVE) Full Bridge Driver with Independent 
Motor Driving Power Supply Terminal. 
« Stand-by Mode available : Isp S100uA(Max.) 


Thermal Shutdown and Short Circuit Protector 


Circuit are provided. 

- 4 Modes (Forward/Reverse/Short Brake and Stop) 
are available with 2 Low Active TTL Compatible 
Inputs Control. 


Free Wheeling Diodes are equipped. 


CPP12 Power Package Sealed. 


Operating Voltage : Voc(opr.)=/~27V 
Vs(opr.)=0~27V 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 


Weight 


Supply Voltage Vec 30 


3.0 


Output Current To 4.5 (Note 1) 


Input Voltage -0.3 Vcc 


2.25 (Note 2) 
20.0 (Note 3) 


Power Dissipation 


Operating Temperature ~40~85 


Storage Temperature —55~150 


Note 1 : t=100msce 
Note 2 : No heat sink 


Note 3. : Te=90°C 
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TA8429H 


HZIP12-P-B 


4.042¢(Typ.) 


TA8429H 


BLOCK DIAGRAM 


Yec 


(6) GND 


Note 1. 3,5,7,9 Pins are Non connection, 


Note 2. Heat Fin is connected with GND 


with low impedance. 


FUNCTION TABLE 


INPUT Saat 
H 
CCW/CW 


=== 
H 
STOP 


Cw/CCW 
High Impedance 
_ STAND-BY 


INFINITE HEAT SINK 
4.1 °C/W HEAT SINK 
9.5°C7W HEAT SINK 
Rih( j-c)=3 C/W 


cw) 


Pp MAX 


ALLOWABLE POWER DISSIPATION 


0 25 50 75 ie a “ish 175 
AMBIENT TEMPERATURE Ta (‘C) 
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ccs TA8429H 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=24V) 


CHARACTERISTIC TEST CONDITION 


Stop Mode 


beau eer Forward/Reverse Mode 
cc line 


Brake Mode 


Stop Mode 


Quiescent Current~2 


F M 
(We line) Forward/Reverse Mode 


Brake Mode 


Stand~by Current Vec,Vs line total 


"L" Level 
[hen Level 


Operating Voltage 


Input Current 


Output Saturation Voltage 
(Upper and Lower Side Total) 


Output Leakage Current 


Diode Forward 
Voltage 


Limitting Current 


Thermal Shutdown 
Operating Temperature 


Propagation Delay Time 
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TA84296 ————— 


TERMINAL DESCRIPTION 


PIN NUMBER DESCRIPTION 


TTL compatible control inputs, 


(PNP type low active comparator inputs) 


Non connection, 


Output terminals, free wheeling diodes are connected between 


each output with GND and Vs. 


Non connection. 


GND terminal. 


Non connection. 


Supply voltage terminal for Motor Drive, 
Vcc Supply voltage terminal for control circuit. 


Stand-by terminal. 
12 ST Stand-by state is obtained with this terminal connected with 
GND (or Open). 


NOTE 


Recommend to take approximately 100us of input dead time INI = een 
for reliable operations. ae 


OV 


100 us 
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TA8429H 


APPLICATION CIRCUIT-1 (Single Power Supply Operation) 


Vec=24Vv 


APPLICATION CIRCUIT-2 (Dual Power Supply (Control and Motor) Operation) 


Vec=24V 


SV 


az Connect directly 
- to Ic PIN 


Not to have a common impedance with other lines and use low impedance wire. 


Note. Connect if required. 
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TA8430AF 


STEPPING MOTOR DRIVER 


TA8430AF is 2 Phase Bipolar Stepping Motor Driver IC 
designed especially for low operating voltage use 


I'DD and other portable equipments, 


2 Phase Bipolar Stepping Motor Driver 
. Operating Voltage : Vcc opr=4~6V 
- Power Save and Stand-by Mode available 


HSOP16-P-300 
Icc stand-by S100uA 


- Built-in Punch Through Current Restriction Circuit 
. 1,2 and 1-2 Phase Excitation Drive available Weight : 0.50g (Typ.) 
- C-MOS Compatible Inputs (INA, INB, PS, ST) 

. Output Current up to 400mA(AVE) and 600mA(PEAR) 

. Sealed in PFP 16 SM Package 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


8.0 
Vs 8.0 


Supply Voltage 


+600 


TO(AVE.) £400 
VIN,» Ves GND-0.4 


Output Current 


Input Voltage 
Vsts VEN | ~Vcct0.4 


Power Dissipation (Note) Pp 1.4 


Operating Temperature Topr ~40~85 


Storage Temperature Tstg -55~150 


Note : 60X30X1.6mm PCB occupied in excess of 50% of copper area, mounting, 
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POWER DISSIPATION Pp (Ww) 


TA8430AF 


Tth — t 
= 
. Gi no aaa FEN INPUT PULTH 
PCB AREA 60X30X1.6 mm - i areke an Py 
COPPER AREA 50% OVER = PCB AREA 60X 30X 1.6mm 
@ NO HEAT FIN COPPER AREA 50% over 7 ‘SS? 
oy <>) 
9, a = 140°C W 300 
é @{ [I 
wn 
= 100 
2 
a B6 an 
a ++ 
3 30 
[<ay 
fae 
ag 
%& 50. 75 +100 2125 «+4150 175 10 100 1000 
AMBIENT TEMPERATURE Ta (°C) PULTH WIDTH ¢ (s) 
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TA8430AF 


BLOCK DIAGRAM 


Vec= 5V¥V O— 


Voc A J¥S 2 
C= == ; 
INH 


ER 
092 


DRIV 


DECODER 


INB (3) 


QQ 
5 
a me 
4H 
o> 
ou 

1 
™ A 


DECODER 


STAND~ BY 
CIRCUIT 


ig Reg. @- c GND 
(FIN) Note 1 
Note2 Rpeg 


Note 1, GND terminal of 12/13 connect to FIN. 


VOLTAGE 
ADJUST 


OUTPUT 


Note 2, Output Voltages, appeared at @A, JA, SB and $B, are adjusted by Rreg when 


Power Save function is selected. 
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TA8430AF 


LOGIC DIAGRAM 


OUTPUT 


Upper Side Saturation Voltage 


Vs-VSAT U 


Vs-VSAT U 


VREG (Note) 


VREG (Note) 
(Note) VREG is a voltage appeared at PIN 7 and its value becomes approximately 


equal to VgyT in powers operation period. 


ST : dA, OA dB, 6B MODE 
H © ENABLE OPERATION 

H ENABLE co OPERATION 

H ENABLE ENABLE OPERATION 

L © © STAND-BY 

X : Don't Care 


o ; High Impedance 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, Vs=5V, ST=5V, PS=O0V, EN=5V) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Iccl Output Open 


Icc2 Output Open, PS=5V 

Output ENA=0V, ENB=5V 
epee ENA=5V, ENB=O0V 
Output ENA=0V, ENB=5V 


Icc4 Open 
PS=5V ENA=5V, ENB=0V 


Supply Current Icc3 


Té¢5 VsT=0V 
VINH 

| von | Source Type 
VINL 

VENH» VPSH 


Input Voltage i ane Pull Up Resistance 
VSTH 
Built-in (100k) 


VENL, VPSL 


Source Type 


VSTL 
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TA8430AF 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, Vs=5V, ST=5V, PS=OV, EN=5V) 


CHARACTERISTIC SYMBOL TEST CONDITION 


TINH 

TINL = 
TENH; Tesi 
IENL, IPSL 

ISTH 


Input Current 


IST. 
VsaT Ul 
VSAT U2 


Saturation Voltage 


VSAT LL 
VSAT L2 


Output Control VREG 1 : RREG=39k2 
Upper Voltage VREC 2 Vps=5V 


Control Circuit 
Output Current 


Diode Forward 


Operating Supp 
Voltage Range 


Propagation 
Delay Time 


RL=8.22, CL=15pF 


Ze A20e= 


TA8434F 


SINGLE CHIP 3-PHASE MOTOR DRIVER FOR FDD 
SPINDLE MOTOR 


The TA8434F is Single Chip Motor Driver IC for 
FDD Spindle Motor. 


. | Chip Motor Driver with 3-Phase Semi-Linear 
Driving. 

- Adjustment Free with Digital Servo System. 
300, 360rpm are Obtaind. HQFP30-P-1010 

. Output Current : I9=0.7A MAX. (AVE) 


. Operating Voltage : Vec=4.25~15V Weight : 0.6e(Typ.) 
- Built-in Theraml Shut-Dwon Circuit. 
- Built-in Over Voltage Protection Circuit. 
- Power Flat Package Sealed. 
T?L Structure. 


» Built-in Stand-by Circuit. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Supply Voltage 


Output Current 


Power Dissipation 


Operating Temperature 


Storage Temperature 


* With Heat-Sink (60 x 30 1.6mm Ct 50%) 
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C36 ——_—_—_Qr- 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, 


CHARACTERISTIC 


SYMBOL 


TEST CONDITION 


Vcec=5V, Ta=25°C) 


Operating Voltage 


Supply Current 


pen 


Gain 


Input 
Sensitivity 


Common Mode 
Voltage Range 


Integrator 
Amp. 


Closed Loop 
Gain 


Reference 
Voltage 


Input 
Sensitivity 


Input Offset 
Voltage 


TEST 

CIR- 

CULT 
ST=GND Output O 
ST=GND 
Output Open 


A-Input Current 


Speed 
Changing 


Open Loop Gain 


-3dB Point 


Input Switching 
Voltage 


H : 360rpm 


L : 300rpm 


Input Current 


VMS=GND 


OSC Frequency Range 


T4=-30~125°C 


PWM Output Voltage 


High 


IQH=-1OOHA 
(fx/8192)<FG 


Hiddle 


OUTPUT-Vec: 50ka 
OUTPUT-GND: 50kQ 
(f£x/8192)=FG 


ToL=lLOOHA 
(£x/8192)>FC 


—A22e- 


—_———$—$_ 18434 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, 


CHARACTERISTIC 


TEST 


SYMBOL |CIR- 
CULT 


TEST CONDITION 


Static Voltage 


Gy(INT)=1 
V22=(Vcc/2)+1V 


Output 
Refferencial 
Voltage-1 


Gy (INT)=1 
V22=(Vcc/2)+1V 


Output 
Refferencial 
Voltage-2 


mM-diff2 


GV (INT) =1 
Ha=Hb=He=Vcc¢/ 2 
V22=(Vec/2)-1V 


Saturation | Upper 
ltage 


Switching 
Voltage 


Input Current 


Hall Bias Storation Voltage 


Current Limit 
Operating Voltage 


Thermal Shut Down 
Operating Temperature 


To=800mA 


Vcoc=5V, Ta=25°C) 


H : Stand-by Mode 


L : Enable Mode 
VST=GND 


IoL=10mA 


Rf Voltage 
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TA8434F 


TIMING CHART 


HALL SIGNAL 


La 


OUTPUT Lb 
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TA8434F 


BLOCK DIAGRAM 


20~ 120mV,-) 
HALL-AMP 


N1 GND 
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TA8434F 


APPLICATION CIRCUIT 


9 
10“F 
+ 
f° 
Zz 
me 
ao 
cas 
eo] 
0.14F 
S 
5 
x 
wo 
< 
a 
e] 


DIVIDER 


(6/8 or 5/78) 


ace (28) (Fin/ 9 ) 
in 
te Nt R2 64kO 
a 
oO 
Oo 


YH: 360rpm (6/78) Cl 0.0154F 
RPM /o 1: 300rpm (5/8) 
t :300rpm C2 0.68aF 


fy =8192Xa 


ai FG PULSE 
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PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR 
DRIVER. 


TA8435H is PWM chopper type sinusoidal micro 
step bipolar stepping motor driver. 
Sinusoidal micro step operation is 
accomplished only a clock signal inputting 


by means of built-in hard ware. 


. 1 chip bipolar sinusoidal micro step 
stepping motor driver. 

. Output current up to 1.5A(AVE) and 
2.5A(PEAR) . 

. PWM chopper type. 

- Structured by high voltage Bi-CMOS 
process technology. 

. Forward and reverse rotation are available. 
2, 1-2, W1-2, 2W1-2 phase 1 or 2 clock 
drives are selectable. 


. Package: HZIP25-P 


Weight: 


TA8435H 


HZIP25-P: 9.86g (Typ.) 


Input Pull-up Resistor equipped with RESET and ENABLE : R=1lOOkQ(TYP.) 


. Output Monitor available with MO. TO(MO) = +2mA MAX. 


. Reset and Enable are available with RESET and 


MAXIMUM RATINGS (Ta=25°C) 


ENABLE. 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Ig (PEAK) 
Output Current 


To (AVE) 


MO Output Current Ig (MO) 


Input Voltage 


Power Dissipation 


* No heat sink 


Operating Temperature 


** Te=85°C 


Storage Temperature —55~150 


Feed Back Voltage 1.0 
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TA8435H 


BLOCK DIAGRAM Vec MO 


DECODER 


DECODER 
BRIDGE 


ENABLE 


DRIVER 


OUTPUT 
CURRENT 
CONTROL 


DECODER 


MAX OUTPUT 
CURRENT CURRENT 


DECODER 
BRIDGE 


ENABLE 
DRIVER 


LIMIT CONTROL 


SG 
(Signal GND) 


Pull-up Resistance : 100kQ(TYP.) 


a2 , @) 3 @5) Pin : Non Connection 
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(Power GND A} (Power GND B) 


TA8435H 


PIN CONNECTION 


(TOP VIEW) 


S-GND 


RESET 


ENABLE 
Osc 


CW/CCW 


INHIBIT 


CK2 
CCW CKI 


INHIBIT M1 


CW M2 
REF IN 


MO 


INHIBIT 


INITIAL 
Z 


INPUT P-GND-B 


) NFB 


1-2 Phase DA 


W1-2 Phase 
2W1-2 Phase 


Z : High impedance 


X : Don't Care Ne 


Note. NC : Non connection 


INITIAL MODE 


2 Phase 
1-2 Phase 


W1l-2 Phase 


2W1-2 Phase 
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TA8435H 


RECOMMENDED OPERATING CONDITIONS (Ta=-20~75°C) 
CHARACTERISTIC SYMBOL TEST CONDITION -| TYP) MAX.] UNIT 


Supply Voltage Vcc 


Output Voltage VM 


Output Current LOUT 


Input Voltage VIN 


Clock Frequency £CLOCK 


OSC Frequency fosc 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, Vy=24V) 
TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CULT 


VIN H M1, M2, CW/CCW, REF IN 
Input Voltage ENABLE, CKl, CK2 
RESET 


Input Hysteresis Voltage 


Ml, M2, REF IN 
TIN-1(H) VIN=5.0V 
ENABLE, RESET, Vpy=0V 


Input Current I E 
IN-1(L) INTERNAL PULL-UP RESISTOR 


TIN-2(L) SOURCE TYPE, Vry=0V 


RESET: i 
ENABLE : L 
(2,1-2 Phase excitation) 


Output Open 
Vcc Iccl - : 


Output Open (W1-2, 2W1-2 
RESET :H 
ENABLE: L 


Quiescent Current | Vcc Tcec2 
Phase excitation) 


1¢c3 RESET : L, ENABLE : 
lec4 RESET : H, ENABLE 


Vv : L=10mH 
Comparator NF (H) J 


Reference Voltage 


VNF (L.) : ’ L=10mH 


Output Differencial AVo Cogc=0.0033uF, Ryp=0.80 


_ VnF (L)/YNF (8) 
YF CH) ~ YNF(L) OVNF Cosc=0.0033HF, RNF=0.80 


Vou (MO) Tou=-40uA 
VOL (MO) ToL=-40pnA 
Note. 2 Phase excitation, RNF=0.80, Cogc=0.0033uF 


Output Voltage 
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TA8435H 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, VM=24V) 


CHARACTERISTIC SYMBOL TEST CONDITION 
NF Terminal Current INF SOURCE TYPE 
OSC Frequency fosc Cosc=0.0033uF 
Maximum OSC Frequency IE OSC (MAX) 
Minimum OSC Frequency If OSC(MIN) 
OUTPUT BLOCK 
Upper Side | Ysat UL Iour=1-5A 
Lower Side | Vsar LL 
Output P 
Saturation Upper Bide: | VeaT U2 LouT=0.8A 
Voltage Lower Side | VsaT L2 
Upper Side | VsaT 3 LoutT=2-5A 
Lower Side | VsaT L3 Pulse width 30ms 
Upper Side VF Ul Llour=1-5A 
Diode Forward Lower Side VF LL 
WohaeS Upper Side | VF y2 IouT=2.5A 
Lower Side VF L2 Pulse width 30ms 
ENABLE : H Level 
IM1 anaze 
RESET : L Level 
Output Dark Current ENABLE: 
(Ath “Chanel 2 ENABLE : L Level 
Im2 RESET : H Level 
Output Open 
2W1-2¢ | W1-26)1-2¢ 6=0/8| 
2W1-2¢ = 7 6=1/8 
+ 
= ce ae G= 
ALB 2W1-2¢ | W1-2¢4 2/8] opp IN: H 
: 7 _ = Q= 
ei gua VECTOR | - RyF=0.80 
- = as = 71.4 
(Note 1) | 2#1-26 | W1-26] 1-26 [| 0=4/8] cocee0.0033ur [65-4 76.4 
2W1-2¢ - - g=5/8 50.5 | 55-5160.5 
ae 3 = 
2W1-2¢ | W1-24) - 4=6/8 35 40 45 
2W1-2¢ - - i 6=7/8 15 | 20| 25 
2 Phase excitation mode VECTOR - 141 - 


Maximum current (#=0) 
2W1-2¢ 


W1-2¢ 
1-2¢ 


Note 1. 


100% 


2W1-2 phase excitation mode 
: W1-2 phase excitation mode 
1-2 phase excitation mode 
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TA8435H 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, VM=24V) 


CHARACTERISTIC TEST CONDITION 


2W1-2¢ |W1-2¢ 
2Ww1-2¢ ~ 
2W1-2¢ |w1-26 
2W1-2¢ 
2W1-2¢ {W1-26 Cosc=0.0033uF 
2W1-2¢ = 
QW1-26 {W1-2¢ 


2W1-2¢ - 6=7/8 


REP UN 3. L, 


VECTOR Ryr=0- 8. 


2 Phase excitation mode VECTOR 
| A=0/8-1/8 

A9=1/8-2/8 
Ad=2/8-3/8 
Feed Back Voltage Step 46=3/8-4/8 
49=4/8-5/8 
46=5/8-6/8 
46=6/8-7/8 


RL =2Q, Vyr=OV 
CL=L5pF 


0.0033uF 


CK~Output 


Output Ty 


Switching Characteristics PB ETONEDUE 


RESET~Output 


ENABLE~Out put 


Output Leakage Upper Side Viy=30V 


Lower Side 


Note 1. Maximum current (#=0) : 100% 
2W1-24 : 2W1-2 phase excitation mode 
W1-24 : W1-2 phase excitation mode 


1-24 : 1-2 phase excitation mode 
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Cw) 


Pp 


(°C/W) 


Rth (j-c) 


Pp — Ta 


@ INFINITE HEAT SINK 
Rin(j-c) = 15°C/W 
@ HEAT SINK 
(with 35°C/W Heat Fin and 1.5C 


contact thermal! Resistance; Total 5CT/W) 
@ NO HEAT SINK Rip(j-a) = 25C/W) 


AMBIENT TEMPERATURE Ta (°C) 


TRANSIENT THERMAL RESISTANCE 


50 
a6 | NO HEAT SINK 
10 esa pl 
5 [y 2°C AW HEAT SINK 
3 a 
| | ‘a aI 
aa 
‘ = 
0.3 H 
1 3 5 10 30 50 100 300 500 1x10° 3x10*5x10°1x«104 


TIME (Sec) 
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TA8435H 


TA8435H 


TEST CIRCUIT-1: Vytn(H), (L) .lin(@), (1) 


5Vv 


oscilloscope 
Ox 
OY 
24V— 


TA8435H 


TEST CIRCUIT-2: Icc, Im 


me OV 


TA8435H 


SV 
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TA8435H 


TEST CIRCUIT-3: Vyp(H), (L) 


G 
Q 
Oo 
3 
Oo 
gg [ 
TA8435H So a 
l 
2 8 Ai 
& & 
2: 
G 
bcd 
oa a 
tt 
ts T 
[a=] 


TEST CIRCUIT-4: VsaT-u, VSAT-L 


TA8435H 


(Note) 


(Note) Adjust a resistance-value so as to get output current: 1.5A/0.8A 
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TA8435H 


TEST CIRCUIT-5: Vp-y, VF-L 


TA8435H 


TEST CIRCUIT-6: Ioy,s LoL 


TA8435H 
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TA8435H 


CHARACTERISTICS, WAVEFORM 


CK(OSC)-OUT 


OUT 


GND 
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TA8435H 


OUTPUT CIRCUIT 


CHANNEL a/B 


(24/18) vu 
op oT) fe 
2p) 


VNF 


Gi/is)** 
nr i. 
de Sate 
4 @— 
NOISE CANCELER CIRCUIT 
DECODER 
MAX CURRENT OUTPUT CURRENT 
LIMIT CONTROL (+) ee (4) 
Cosc 
O ees IN S SG 
REF IN! H 
VNF = 08V 
REF IN: L 
Wior=0.5V 
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TA8435H 


INPUT CIRCUIT 


CK1, CK2, CW/CCW, Ml, M2, REF IN : Terminals 


Vcc 


To Logic 


GND 


RESET, ENABLE : Terminal 


Yec 


To Logic 


GND 


100kQ of Pull-up Resister is equipped. 


osc : Terminal 


Vec 


To Comparator 


GND 
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TA8435H 


OSC FREQUENCY CALCULATION 


Sawtooth OSC circuit consists of Ql through Q4 and R1 through R4. 

Q2 is turned "off" when Vosc is less than the voltage of 2.5V+VpR Q2 approximately 
equal to 2.85V. 

Vosc is increased by Cosc charging through Rl. 

Q3 and Q4 are turned "on" when Vosc becomes 2.85V(Higher level). 

Lower level of V G@)pin is equal to Var Q2+VsatT Q4 approximately equal to 1.4V. 


Vosc is calculated by following equation. 


1 


-————— t 
Cc * RI 
Vosc = 5+ (l-e OSC ) 


Assuming that Vosc=l.4V (t=t1) and =2.85V(t=t2) 
Cosc is external capacitance connected to pin @ and R1 is on-chip 10kQ resistor. 


Therefore, OSC frequency is calculated as follows. 


tl=-Cosc - RI + fn (1 - At ) 


t2=-Cogsc * RL + fn (1 - oP ) 
FOS = ae et = Pale ee ae ape ee es ee 
Pere. paee Re ek (ECS ae ) = Rieke G+ 2:3°.)) 
Beau 24 eae). (Gbb6- 2 ED 
~5.15-COsc OSC + # 
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TA8435H 


APPLICATION CIRCUIT 


—O Wy=24V 


- fom 


(Note. 1) I 


CwW/CCW 


CW/CCW (5) 


TA8435H 


0.80/2W 


(Note, 2) 
GND 


(Note. 1) Schottky diode (3GWJ42) to be connected additionally between each 
output (pin 16/19/20/23) and GND for preventing Punch-Through Current 


(Note. 2) GND pattern to be laid out at one point in order to prevent common 
impedance, 


(Note. 3) Capacitor for noise suppression to be connected between the Power 
Supply (Vcc, VM) and GND to stabilize the operation. 
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TA8435H 


EXCITATION 
2 Phase Excitation (M1:L, M2:L) 


CK 
MO 
(%) 
100 +——— 
A 0 
-100 | 
(%) 
100 +4 
BO 
-100 


to tl t2 3 t4 t5 t6 t7 
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Wl-2 Phase Excitation (M1:L, M2:H) 


MO 


TA8435H 


40 ~-————J 
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tis 


t16 


TA8435H 


2W1-2 Phase Excitation (ML:H, M2:H) 


* fae rs ee a rb a debe 


-71.4 i. 

-83 

-91 { ba = 
-100 aon 


10 ty 2 t3 t4 t5 16 t7 t8 tg t10 tii t12 t13 ti4tis tle t17 t18 t19 t20 t21 t22 t23 t24 t25t26 t27t28 t29t30t31 t32 
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ms TAR435H 


ENABLE AND RESET FUNCTION AND MO SIGNAL 


ENABLE Signal disables only Output Signal. 


Internal logic functions are proceeded by CK signal without regard to ENABLE signal. 


Therefore, Output Current is initiated from the proceeded timing point of internal 


logic circuit after release of disable mode. 


Fig.1 shows the ENABLE functions, when the system is selected in 1-2 Phase drive 


mode. 


Fig.1 1-2 Phase drive mode (M1:H, M2:L) 


ENABLE | | 


RESET 


| | 


t9 t10 ti] 112 
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4 —————"—““!)|N A... 


Outputs are initiated from the initial point after release of RESET (High) as shown 


in Fig. 2. 


Fig. 2 1-2 Phase drive mode (M1:H, M2:L) 


Low level active of RESET initializes internal decoder and MO becomes low. 


& Jee tia . 2 oe 


ENABLE cc cal TO TET: GSES (SS: ET se 


aD 


MO (Monitor Output) Signals can be used as rotation and initial signal for stable 


rotation checking. 
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.TA8435H 


OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP) 


ROTATION ANGLE 


VECTOR LENGTH 


(2 PHASE ONLY) 


Ideal 


Real 
0° 


Ideal 


Real 


100 


- 00 


17:31? 


100 


-98 


23.73° 


100 


-40 


33.77° 


100 


-85 


45° 


100 


-97 


56.23° 


100 


-85 


66.27° 


100 


-40 


78.69° 


100 


-98 


90° 


100 


-00 


1-2, W1-2, 
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2W1-2 Phase 


TA8436AF 


TENTATIVE DATA 


SMART MOS DUAL H-BRIDGE DRIVER IC 


TA8436AF is a monolithic type bridge driver IC, 
which is composed of 4 MOS FETs output and control 
circuit for Forward, Reverse and Breaking function 
by direct connection with MCU. 


Breaking characteristics is very speedy and powerful. 


. Direct Interface with MCU 
. 4 Mode Functions (Forward, Reverse, Break, Stip) 
. Low On-resistance 6202 


(at Forward, Reverse, Ip=1.0A) 


SOP16-P-300A 


ijn3. 04 Peak Weight : 0.1l6g(Typ.) 


Low Power Dissipation 

. Built-in Charge Pump 
20 pin Mini Flat Package 
Compatible with MPC1710BM 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 
Vv 
Vv 


Power Supply Voltage (Load) ¢ -0.5~8.0 


Power Supply Voltage (Control) -0.5~7.0 


Power Dissipation 650 


Input Voltage -0.5~7.0 


Operating Temperature -30~60 


Storage Temperature -55~125 


Soldering Temperature for Lead 240 


PIN CONNECTION (TOP VIEW) 


(Note 1) Supply Voltage : -0.5~7.0V, equal to input voltage. 


THERAML CHARACTERISTICS 


CHARACTERISTIC SYMBOL RATING 


Rth(j-a) 150 
Rth(j-c) 33 


Thermal Resistance 
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—— TASIGAF 


OPERATING CONDITION 
CHARACTERISTIC SYMBOL RATING 


Power Supply Voltage (Load) 2.0~6.0 


Power Supply Voltage (Control) 4.5~5.5 


Charge Pump Output Voltage 11.0~17.0 


Operating Temperature -30~60 


Charge Pump External Condenser 10~100 


CHARACTERISTIC TEST CONDITION 


Power Supply Current 
(Stand-by) 


Power Supply Current 


(Operating) 


Vec=5V, VINSET=0V 


Vec=5V 


TIN(H) 
TIN(L) 
VIN(H) 


Input Voltage Vec=5v 
VIN(L) 


Input Current 


Input Resistance 
INSET, INVP 


Output On Resistance 
(Source) Ronso 


Output On Resistance 


RIN VIN=5V 


TouT=1A 


Output Current (Ave) Ips (AVE) 


Output Current (Peak) IpS (PEAR) >T=100ms 


Vp OUT Output Voltage Vp OUT 
Charge Pump Output Voltage 
(Load Stand-by) 
Charge Pump Output Voltage 
(Load Drive) 
Shut Down Circuit 
Operating Voltage 


VPC OFF 


VPC ON 


VINS 


Pump Up Time TVPC 


Turn On Time Ton 


Turn Off Time | TOFF 


Through Current ISTH 
| 


Vp OUT Rising Time TVP OUT C=500pF 
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B83 —_—e eee; _O 


BLOCK DIAGRAM 


CHARGE 
PUMP 


PRE- 


CONTROL- DRIVER 
LER 


LEVEL "H 
SHIFT 
CIRCUIT SWITCH 


Table 1. Truth Table 


x : High Impedance 
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— ee TACFOOAL 


Fig. 1 PUMP UP TIME 


VIn=4.8V 


TA8436AF 


DGND- PGND P GND 


©€1,€C2,C3=100nF 


Fig. 2 OUTPUT CHARACTERISTIC 


H 
L 


TON TOFF 
90 % 

9 OUT 1 10% 
eNAES TA8436AF R=5.7Q et 
IN20 OUT 2 

FN 


DGND PGND 


Fig. 3 Vp our RISING TIME 


VIn=4.8V 


TA8436AF 


= C3 
i=] 


DGND PGND PGND PGND 
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TA8436AF 


APPLICATION CIRCUIT 


BV 
Meese eee ep eee Sees ee eee ee 
6) 
LOAD 
fs Vec 
EY (5) I 
ae anol 
aTo 
e,° ' Vpout 
c2H 
fa} 10V 
V2 = 20~6.0V 


FORWARD 


REVERSE 
ENABLE 


OQ 
K4 
° 
yg 
oO 
a 


L-@----@--@®-----@@----- 


D GND | P GND 
{—W— 
| 10Q 
HS fete ness atte EONS Ae Se el tart et hy 
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TA8437F 


TENTATIVE DATA 


SMART MOS DUAL H-BRIDGE DRIVER IC 


TA8437F is monolithic type Smart MOS IC 2 ways 
H-bridge driver IC, which employs 2 units of 
H-bridge composed of MOS FET output and their 
control unit. 

This IC is suitable for low voltage operating 
stepping motor application. 


. Direct Operation by Logic Level Signal from MPU, S0P20-P-300A 


etc. 


. High Efficiency for Control-system (CMOS structure) 5 
Weight : 0.482(Typ.) 
and Output Stage (MOS FET structure) 

| . Low On-resistance 

| . Low Power Dissipation 

) 

| . Built-in Charge Pump 

: 

. Built-in Power Save Function 


. 20 pin Mini Flat Package 
. Compatible with MPC1/711M 


fAXIMUM RATINGS (Ta=25°C) PIN CONNECTION (TOP VIEW) 


CHARACTERISTIC 


Power Supply Voltage (Motor) 


Power Supply Voltage (Control) 


Power Dissipation 


nput Voltage 


Operating Temperature Range 


Storage Temperature 


Soldering Temperature for Lead 


Thermal Resistance 
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TA8437F 


BLOCK DIAGRAM 


Vo 


Vo 


@ © 


osc 


H1 (4) 1A 


(BRIDGE 1 ) (17) 1B 


CHARGE 


PUMP 


QQ 
_ 
ea) 


SW 

IN1 (8) i H 2 

IN2 (9) CMOS LEVEL (BRIDGE 2) 
LOGIC SHIFT 

INC (10) 

Ps (2) SAVE 

DGND o amet 

Table 1. Truth Table 

1 
1 Forward 
1 R : Reverse 
He co ; High Impedance 
0 PSF : Power Save Forward 
1 PSR : Power Save Reverse 
i xX : Don't Care 
1 
1 
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ELECTRICAL CHARACTERISTICS (Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


VL=5.0V, Input: OFF 
Output: OFF 


Input Current 
TIN(L) 


Input Resistance ; RIN 


VIN(H) 
VIN(L) 


Input Voltage 


Drive Current IpR 


Source Ri 
rea On ONSO TouT=300mA 
esistance Sink RONSI 


Charge Rump Output Voltage VPC 


Charge Pump Turn On Time TVGON 


Turn On Time iL TON 


Turn Off Time TOFF 


Through Current ISTH 


RECOMMENDED OPERATING CONDITION 
CHARACTERISTIC SYMBOL TEST CONDITION 


Motor 


Power Supply Voltage 
Control 


Power Gate Voltage 


Operating Temperature 
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Fig. 2 TycGoNn 


Vo 

can 
Ve 
C2 % . : 
5 VGON 
C2L es 
10.0V 
TA8437F 

C1H 
C1 
CL 

t 

C1,2,3=10NF 
Fig. 3 OUTPUT WAVE 
Vin 
509 
2 VIL INL, 
IN 


TPRLH 


TA8437F 
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APPLICATION CIRCUIT 


5VO 


H 
OO © © 


ata 
wpe 
con ee) 


a ja 
me fe 
ts x 


~ 
Zz 


®) 
bod 


FLOPPY DISC 
MECHANISM 


CONTROLLER 


CMOS LEVEL 
LOGIC SHIFT 


osc 


CHARGE 


PUMP 


(ceed 
il 
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VM 
@) s 


ng BO) 


|__| H1 
Y 
(BRIDGE1) 


© 
=a(6) 
205 


H2 


|__| 
| (BRIDGE 2) 
2 PHASE 
P GND FULL WAVE 
(16) STEPPING 
MOTOR 


TA8440H 


TENTATIVE DATA 
DC MOTOR FULL BRIDGE DRIVER 


The TA8440H is a full-dridge driver for selecting 
the forward and reverse running of a motor with 
brushes and is able to control 4 modes of forward, 
reverse, stop and braking. 

The motor driving unit and the control unit have a 
separate power supply line, independently and the 


TA8440H is also usable as a stepping motor driver. HZ1P12-P-B 


. Output Current is as large as 1.5A(AVE) and 

3.0A(PEAR). Weight : 3.97g (Typ.) 

» 4 modes of forward, reverse, stop, and braking 
are available and a counter-electromotive force absorbing diode has been built-in. 

» Thermal Shutdown Circuit Incorporated. 

- Input is Compatible with CMOS. 

» Built-in Input Pull-up Resistor. BRAKE=40k2(Typ.) 


. Built-in Input Puli-down Resistor. IN, ENABLE=40kQ (Typ. ) 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Vcc 
Vs 


Supply Voltage 


Input Voltage VIN -0.3-Vecc 


To(AVE) 1.5 

T0(PEAK) 30 (Note 1) 
2.52 (Note 2) 
20.0 (Note 3) 


Output Current 


Power Dissipation Pp 


Operating Temperature -30~75 


Storage Temperature -55~150 
(Note 1) t=100[mSEC] 

(Note 2) No Heat Sink 

(Note 3) Tc=75°C 
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—————- — nnn TA8440H 


TRUTH TABLE 


INPUT OUTPUT 
MODE 


———e 
BRAKE ENABLE 


cW/ CCW 
ccw/ CW 
STOP 
BRAKE 


SHOP 


CHOP 


BLOCK DIAGRAM 


DECODER 


Pull-up, Pull-down Resistor : 40kQ(Typ.) 
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TA8443F 


PLL~PWh 3-PHASE HALL MOTOR PRE-DRIVER 


TA8443F is 3-phase hall motor pre-driver with 
*>LL controller and PWM controller. 

8 bit D/A converter system has been employed 
for each of the speed control system (AFC) and 


the phase control system (APC). 


TA8443F contains two error amplifiers, adjustable 
oscillator, dead-time control comparator, pulse- 


steering flip-flop, amd output-control circuit. 


» This is multi-chip IC with TC9203, TA76494 and 
TA7712, 
Start/stop, CW/CCW and brake function are 
provided. 

. Package is OFF-60. 

refer ro each technical 


. For further detailes, 


data. 


MAXIMUM RATINGS (Ta=25°C) 


BLOCK 


PULL part 
(TC9203) 


CHARACTERISTIC 


SYMBOL 


QFP60-P-1414F 


Weight 0.82(Typ.) 


RATING 


Supply Voltage 


VDD 


-3.0~7.0 


Input Voltage 


VIN 


-0.3*Vppt+0. 3 


PWM part 
(TA76494) 


Supply Voltage 


Vccl 


30 


Amplifier Input Voltage 


VICM 


Vect0 a3 


Collector Output Voltage 


VCER 


30 


Collector Output Current 


Ic 


250 


Controller 
part 
(TA7712) 


Power Supply Voltage 


Vcc2 


8.0 


Output Current 


to 


Position Sensing Circuit 
Input Voltage (Tj=25°C) 


VH 


Power Dissipation 


PD 


Operating Temperature 


+opr 


Storage Temperature 
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BLOCK DIAGRAM 


 aiceicsdiastiistiecioniniieindiadtaniadadeatataried PUT PART! ies ah et es Ao Se ee See ae + 
I XT Xp NI N2~ CPour 20/27 TEST LD Vpp GND2 \ 
| 16, 17 ! 
! ! 
| | 
\ 
1 
I | 
| \ 
| CRYSTAL 
OSCILLATOR 
AFC LOCK | 
TIMING RANGE | 
SCHMITT 
| FGIN (10) “TROU T SYNCHRONOUSE DIVIDER SENSING 
CIRCUL CIRCUIT < 
t (12BIT) CIRCUIT ! 
t 
Pin (1) 
\ 
wv 
SPEED MONITOR 
& REVERSAL 
| R/S SENSING 
\ CIRCUIT 
(ae 
\ 
Rr 
Cr 
i 
'p.t.c 
1 49Nq 
! 
~IN1 
REFERRNCE ref 
LOW SUPPLY 
wine VOLTAGE VOLTAGE 24)Veet 
-1N2 PROTECTIVE 
“.B. 
{ES a 2 eee a aE Mie OOS ORG a OE PES ee A CL paige | 
= Rid eg Maha A a ENS CONTROLER. PART © ics: acco seeds, hos a te ee a 
1 Vv 
r FQ CC =e Vec2 | 
| ng (44) DRIVE ery. \ 
ieee LOGIC Le ! 
+ 
| Lb + 1 
Lb 
| POSITION SENSING ime — = a 
7 La 
! > ERCU = 
; SPROUT) ROTATION La G5) ta" 
a 
CONTROL = 
| Lb (27,35) Lb! 
| =+ —+ START | CW/ ue (39) gee 
| He /STOP |CCW | BRAKE | 
| ! 
62) E1 9080746) (a1) (2) +8) 
is Hat Ha” Hb’ Hb) Het He SS CW/CCW BRAKE GND3 = 


TA8443F 


PIN CONNECTION 


Ez 
BS oO Aw 
> ™ Ge es, 
ooreN YF A a 2 
Co Os eRe Neeley a eg ey 
em 2M OH DBD vYa MQ pf OO OD fe OA & 
fi fy fy Fy fl fi ty Cl fy fi Co 


4 2 
Hc NC 
Het -IN1 
Hb +IN1 
Hp! GND2 
GND3’ +IN 2 
Ha -IN2 
+ 
H 
2 Veet 
Vec2 NC 
+ 
La o.c 
La Yoc1 
+ 
Lb C2 
Loo E2 
/ 
Lb 
NC 
TEST [159 Lp’ 
TEST’ [] 60 LD 
1 2 3 5 6 9 
you UU LrTU UU Ue NC ! non-connection 
Zo EA Q = lg & aa N ZOE P =F & a 
a 2 fPalx * 2 Az FF | ae VN inner short 
og & = a — \ 
is) R 


POWER DISSIPATION 
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= TA8443F 


ELECTRICAL CHARACTERISTICS 
PLL PART (Unless otherwise specified, Vpp=5V, Ta=25°C) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Operating Supply 
Voltage 


Operating Supply X'tal=8MHz 
Current CPIN=CPour 


Operating Square wave 
Frequency Range 


VIn=0.5Vp-p 


Sine wave 


Input Operating fro=1l0kHz 
Voltage 


Sine wave 


Ladder 
Resistor 


Max. 
Deviation 


Converter 


Resolution 


Temperature 
Drift 


Pullup Resistor N1,N2, 20/27,R/S 
Ee Level N1,N2,20/27,R/S 


"EL" Level CPIN 


Input Leak Current TtH/TIb CPIN 


Output "H" Level RV, LD 


| 
Level 1QOL CPOQUT 


Current tpn 


Amplifier XT 


Feedback Resistor RE 
FGIN 


*: Guaranteed within the range of Vpp=4.5~5.5V, Ta=-30~75°C. 
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PWM PART (Vcc1=15V, f=10kHz 
- REFERENCE SECTION 


CHARACTERISTIC 


unless 


SYMBOL 


otherwise noted) 


TEST CONDITION 


Qutput Voltage 


Vref 


Tref=lmA, Ta=25°C 


5 


25 


Input Regulation 


REGIN 


7V SVccl SIref=lmA 
Ta=25°C 


Output Regulation 


RECT, 


1lmA <Iref S10mA, Ta=25°C 


Output Voltage Change with 
Temperature 


Vref/T 


-30°CS Tas +75°C 
Iref=lmA 


0. 


Short-circuit Output Current 
Note 2 


* OSCILLATOR SECTION 
CHARACTERISTIC 


Frequency 


Tshort 


SYMBOL 


fOSC 


Vref=0 


TEST CONDITION ~ 
cT=0.0luF, RT=12k 


Standard Deviation of 


Frequency Note 3 


fDIV 


25 
15 
03 


All values of Vcc, CT, 


{ Rr, Ta constant 


Frequency Change with Voltage 


AfVIN 


7V SVcc] S40V, Cr=0.01uUF 
Ta=25°C, RP=12k2 


Frequency Change with 


Afta 


Temperature 


DEAD-TIME CONTROL SECTION 
CHARACTERISTIC 


SYMBOL 


0°C<TaS70°C, Cp=0.01UF 
RT=12k2 


TEST CONDITION 


Vv 
mV 
mV 

%/°C 
mA 


Input Bias Current 


TIND 


OSV S5.25V 


Maximum Duty Cycle, 
Eqch Output 


Dy MAX 


| 


VTH-1 


Zero Duty Cycle 


Input Threshold Voltage 


+ PWM COMPARATOR SECTION 


CHARACTERISTIC 


VrH-2 


SYMBOL 


Maximum Duty Cycle 


TEST CONDITION 


Input Threshold Voltage 


VTH 


Zero Duty Cycle 


Input Sink Current 


II 


V(pin 31)=0.7V 
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TA8443F 


+ ERROR-AMPLIFIER SECTION 


CHARACTERISTIC SYMBOL TEST CONDITION 


Input Offset Voltage Vo PIN31=2.5V 


Input Offset Current 


Vo PIN31=2.5V 


Input Bias Current Vo PIN31=2.5V 


Common—mode Input Voltage 


Range 7V SVcc1 S40V 


Open~loop Voltage 
Amplification 


Vo PIN31=0.5~3.5V 
Ta=25°C 

Ta=25°C 

Voc1=40V, Ta=25°C 
Vo PIN31=0.7V 

Vo PIN31=3.5V 


Unity-gain Bandwidth 


Common=mode Rejection Ratio 


Output Sink Current [ 


Output Source Current 


* OUTPUT SECTION 


CHARACTERISTIC SYMBOL TEST CONDITION MIN. MAX. | UNIT 
Collector Off-state Current VcE=40V, Voc=40V 


Emitter Off-state Current TE(OFF) | Vec1=Vc=40V, VE=40V 


Common- 
Emitter 
Emitter 
Follower 


Collector- 
Emitter 
Saturation 
Voltage 


VcE(sat)| Ic=200mA, VE=OV 


VCE (ON) Ig=-200mA, Vc=15V 


Output Voltage Rise Time trl Vcc1=15V, RpE=150,Ta=25°C 


Output Voltage Fall Time 


Output Voltage Rise Time 


Output Voltage Fali-Time 


+ SUPPLY CURRENT 
CHARACTERISTIC 


SYMBOL 


Ic =100mA, Common-Emitter 
Vec1=15V, RL=150,Ta=25°C 
Ip-=100mA, Common—-Follower 


TEST CONDITION 


Standby Supply Current 


t—— 


Icc(SB) 


Vccl=15V, All other 


inputs and outputs open 


Average Supply Current 


Tcc(BI) 


V(pin 32)=2V, CT=0.01HF 
Rp=12k2, Vecl=15V 


Note 1 : All typical values except for temperature coefficients are at Ta=25°C. 
Note 2 : Duration of the short-circuit should not exceed one second. 
Note 3 Standard deviation is a measure of the 


statistical distribution about the 


N 
r 


n= 


mean as derived from the formula. 
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CONTROLLER PART (Unless otherwise specified, Vec2=5V, Ta=25°C) 


CHARACTERISTIC CONDITION 


Operation Power Supply Voltage 


Power Supply Current 


Stop State 


Output Open 


Saturation Voltage 


RL= 2002 


Rp=2k2 


RL=2002 


RL=2k2 


Leak Current 


Upper Side 


Lower Side 


Position 
Sensing 
Input 


START Input 
(RUN) 


CW/CCW Input 
(FWD/ REV) 


Input Voltage 


Common Mode 
Voltage Range 


Input Sensitivity 


Input Hysteresis 


——_— 
yt 


Operation 
Input Current 


Operation 
Input Voltage 


VIN C(L) 


Input Current 


TIN Cc 


BRAKE Input 
(BRAKE) 


Operation 


VIN B(H) 


Input Voltage 


VIN B(L) 


Input Current 


IIn B 


FG Output 


Output Current 


TFGH 


Output Voltage 


VFGL 


Pulse Width 
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PLL PART OPERATION 


1. Crystal oscillation terminals (XT, XT) 


+ The crystal oscillator is used by connecting as shown below. 


TRIMMER - CL of 10~30pF is appropriate. 


ie a 
* Crystal oscillation frequency is calculated by the following equation 
according to number of FG pulses of a motor to be used. 
fx = Be xRG' 128 x (20 or 27)xN (Hz) 


(Note) (20 or 27): 20 at 20/27="H" or Open. 
27 at 20/27="L", 


TA8443F 


fx: Crystal oscillation frequency, FG': number of FG pulse generated per 


revolution of motor, R: revolution of motor per minute, N: Ratio of 


frequency division of the crystal reference frequency divider. (Refer to Item 9.) 


- Maximum operating frequency is above 8MHz and crystals up to 8MHz can be used. 


2, Reference frequency input/output terminals (CPIN, CPoUT) 


» Divided output = from the crystal reference frequency divider is available 


at CPouT, which is normally connected CPIN. 


» When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor 


speed can be finally adjusted. 
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TA8443F 


3. 


4, 


Dis 


FG pulse input terminal (FGrN) 


- This is the input terminal of FG pulse that shows the motor speed. 


This FG pulse becomes comparision frequency. 


This terminal has built-in Amplifier and Schmitt circuit. 
FG pulses are applied through capacitor coupling and small amplitude is enough 


for proper operation. 


Lock range switching terminal (20/27) 


* This terminal is for switching rock range of motor, with a pull-up resistor and 


chattering preventive circuit. 


(TRUTH TABLE) 


DIVIDED FREQUENCY LOCK RANGE 


1/27 +3.4~-3.9% of reference cycle 


+4.6~-5.3% of reference cycle 


APC, AFC output terminal (APC, AFC) 


- AFC (speed control output) is a F-V converter for FG frequency, and is 


consisting of a 8 bit D/A converter. 


APC (phase control output) is a phase comparator (¢-V converter) that compares 
phase difference ¢ between 1/2 FG and reference frequency FS', and is also 


consisting of a 8 bit D/A converter, 


Both APC and AFC perform the following 3 operations according to FGIN frequency. 
a. When FGIN frequency is within the lock range: 
Both APC and AFC perform the normal operation for FGIN. 
b. When FGiyN frequency is below the lock range (under speed): 
APC and AFC outputs are both fixed at "H" level. 
c. When FGty frequency is above the lock range (over speed): 


APC and AFC outputs are both fixed at "L" level. 


When a motor is in STOP state (P/S=H or NC), both AFC and PAC are fixed "L" 


level. 
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SSS tek) 3 


AFC Output change status for FGIN APC Output change status for phase 
frequency difference ¢ 


AFC OUTPUT 


FIXED AT "H" LEVEL 


D/A OUTPUT 


| z 
| = 
i 
= 

| D/A OUTPUT a: 

a 

a< 

5a 

Om 

ov 

nro ao 

FIXED AT "L 24 

LEVEL 
0% 0 x 2x 


PHASE DIFFERENCE & 


——— 


UNDER SPEED LOCK RANGE OVER SPEED 


FG Ny FREQUENCY 
Se 


- AFC and APC timing chart within lock range. 


a. AFC (SPEED CONTROL SYSTEM) 


FG 
PULSE 


AFC 
OUTPUT 


b. APC (PHASE CONTROL SYSTEM) 


REFERENCE 
FREQUENCY 
FS’ PULSE 


1 pg e g g 


PULSE 


APC 
OUTPUT a ee a re el 
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6. Lock detecting terminal (LD) 


+ This terminal is the lock detecting output and is placed at "H" level when FGry 


frequency is within the lock range and otherwise, placed at "L" level. 


7. RUN/STOP input terminal (R/S) 
«+ RUN/STOP signals of the motor are input to this terminal. 
+ This terminal has a pull-up resistor and a chattering preventive circuit. 


+ During RUN (R/S=L), AFC, APC and LD perform the above-mentioned operations for 
FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed at 


"L" level. 


8. Reverse signal output terminal (RV) 


» At the switching og lock range from 1/20 to 1/27 or the operating from RUN to 


STOP, reverse signal for braking the motor is output through this terminal. 


+ Change of RV output status 


aS RV OUTPUT CHANGE ‘ RV OUTPUT CHANGE 
ESEv teens tel0e TO "H" LEVEL i TO "L" LEVEL 


During normal rotation When the lock range is When the motor speed is 

(during lock) at 1/20. switched from 1/20 to locked at 1/27, or when 

1/27, FGIN 1/8FS, or when the 
lock range is switched 


from 1/27 to 1/20. 


During normal rotation When the operation is When FGrIn 1/8FS or when 


(during lock) at 1/20 switched from RUN to the operation is switched 


or 1/27. STOP. from STOP to RUN. 


+ In other cases than above, RV output is not changed and fixed at "L" level. 


+ Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 


(2 times of normal rotation at 1/27), RV output is reset. 
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9, Referecne divided frequency switching terminal (Nl, N2) 


» Divided frequency 1/N of the crystal reference frequency divider can be switched 


to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used. 
+ This terminal has a built-in pull-up resistor. 


(TRUTH TABLE) 


1/N: CRYSTAL REFERENCE DIVIDED FREQUENCY 


(Note) Don't use mode, N1=N2="L", because this mode is test mode. 


CAUTION IN APPLICATION 


+ APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 
output from the R-2R ladder type resistor network as shwon in the following diagram. 
Impedance of these outputs becomes equal to the ladder resistor value RL. 

Therefore, input impedance at the receiving side of these terminals shall be 


designed accordingly. 


C) APC/AFC OUTPUT 


OUTPUT 
LATCH 


Ry = 30~75kQ (TYP 50kQ) 
CIRCUIT 


» A filter for an externally mounted differential amplifier on an application circuit 


shall be selected to meet the response characteristic of a motor to be used. 
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PWM PART OPERATION 


The uncommitted output transistors provide either common-emitter or emitter- 
follower output capability. 
Push-pull or single-ended output operation may be selected through the output-control 


function. 


The architecture of the TA8443F prohibits the possibility of either output being 


pulsed twice during push-pull operation. 


VOLTAGE WAVEFORMS 


VOLTAGE EHV CC 
AT Cl 
2.4570 
--- Vcc 
VOLTAGE 
AT C2 
29 


VOLTAGE 
AT Cy 


THRESHOLD VOLTAGE_ 
DEAD TIME 
CONTROL 
INPUT 


THRESHOLD VOLTAGE — > 


(31 Pin) 


| 
{ 
t 
t 
' 
t 
1 
1 
| 


| 
FEEDBACK | 
l 
} 


! 
; | 90% MAX 

DUTY MAX 

CYCLE 


—AT2— 


——————_— 1A 44 


CONTROLLER PART OPERATION 
1. TIMING CHART 
FORWARD ROTATION (Position sensing signal advances Ha>Hb-Hc.) 


START/STOP "IH" Hat dt tH 
cw/ceew "H" CE a ee 
BRAKE "I" Ee ee 


START/STOP PHY Ha 
Ae eh ee 
De ee a 


CLLLLLL. 
VLLLLL A 


TA8443F RRR RR En nner 


2. APPLICATION OF CONTROLLER PART 


Like a video disk player, TA8443P is provided with the stopping function which in a 
short time, stops the motor having a large inertia, and maked the quick disk-change 
possible. To make the frequency generator (FG) unnecessary which was formerly 
required for fetching the rotation signal, the signal from the position sensing 
input is ORed and is output to FG output pin (44 pin). Therefore, for FG output, 
three position sensing outputs (Ha, Hb, Hc) are ORed, and the rotation speed signal 
of the frequency of six times that of one output can be fetched resulting in making 
it possible to obtain a sufficient controlling characteristic with the r/V 


(Frequency-Voltage) conversion method of mono-stable type. 


(1) Operation of FG Output (44 pin) and Trg (45 pin) 
In Fig. 1, Ql and Q3 are the mono-stable mulit-vibrator to which gate (Q2 base) 
the signal from each position sensing input of Ha, Hb and He is input after 
ORed and shaped in waveform by FE. The pulse width of MMV made by Ql and Q2 
is determined by R2 and C2 to be connected to TFG (45 pin), and the square wave 
having the pulse width to be determined by C2 and R2 is output. 
Of course, this frequency is proportional to the rotation signal and this 
frequency is six times the frequency of each position sensing. (6 per l 
electrical rotation) F/V conversion operation is made through connecting FGO 


output to LPF for integration. However, if R2 is made variable, the conversion 


gain can be controlled. 


FOR MMV 


Fig. 1 
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(2) Each Control Input 


START/STOP cw/ccw 


AT L,STARTS AT H,NORMAL TORQUE AT L,BRAKE 
AT L,REVERSE TORQUE 


OUTPUT 


a 


START/STOP cw/CCW BRAKE 


STOP mode 


Note: In STOP mode, A 69) 5 64) § 65) ‘ and 6) pins of output are all made 


OFF. In BRAKE mode, . 65) and 6) pins of output are made ON. 


(sweep-out mode) 


(3) Output Circuit 
As shown in the block diagram, in the output circuit, the Darlington emitters 
of PNP and NPN are provided on the upper side, and the lower side is made as 
the open collector or NPN. 
Connect the external transistor in the same manner as that of the application 


circuit. 
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CHARACTERISTIC DATA OF PLL PART 


fMax(Xp) — Ta 


fuax (Xt) — Vpp 


AONANOAUA ONILVUAdO *XVW 


AONTDOIUA ONILVYadO “XVW 


AMBIENT TEMPERATURE Ta (°C) 


OPERATING SUPPLY VOLTAGE Vpp (V) 


fMax(CPynN) — Ta 


fMax(CPIn) — Vpp 


AONGNOAUA ONILVaddO *XVW 


AMBIENT TEMPERATURE Ta (°C) 


Vin(FGIn) — Vpp 


(SF aw) (NIp a) NTA 


OPERATING SUPPLY VOLTAGE Vpp (V) 


Ipp — Ypp 


OPERATING SUPPLY VOLTAGE Vpp (V) 


OPERATING SUPPLY VOLTAGE Vpp (V) 


12.5 


2 © EY 
o i Ww 
= 


AONENOdUA ONILVYUdO *X¥N 


LNAYHNO DNILYEAdO 
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APPLICATION CIRCUIT 
5V 24V 


10kQO 


AT00 pF 


faaeoaaod 


ak 
> 


20/72 


(8) 
cz (8) 
| E2 (=) 
7 
a, 5002, 
T | 
2O@ 
S) 
() 


i 

1 
MP6901 

13 


POSITION (49) Hbt 
SENSING 


INPUT (48) He 
(47) He? amltl aA 


MPU La TA8443F AM 
Ro Te 
2 3 
@) 


1kQO 
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TENTATIVE DATA 
QUAD POWER OF. AMP 


TA8449P is 0.6A (peak) output current Quad type 
Power Operational Amplifier, and designed for 
CD player by 1 chip (Focusing Tracking Actuator, 
Carrriage and Spindle Motor). 

This IC is suitable for large current driver 
circuit, such as, Motor, Actuator and general 


purpose Power Operational Amplifier. HDIP14—P-500A 


. High Output Current : Io(MAX)=0.6A/ch 
TO (AVE) =0.4A/ch Weight : 3.0g(Typ.) 
. Built-in Current Limitter : 1.0A(Typ.) 
- Built-in Output Enable : GND or VEE : Enable 
Open or Vcc: Disenable 


» Thermal Shut Down Circuit 


MAXIMUM RATINGS (Ta=25°C) 


Power Supply Voltage 


Io (peak) 
IO (AVE) 


Power Dissipation Pp 


Output Current 


Operating Temperature Topr 


Storage Temperature Tstg 


* Single pulse 100ms. 
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BLOCK DIAGRAM 


Veo =IN4+ IN4- OUTA VEE OQUT3 IN3-  IN3+ 


THERMAL SHUTDOWN 


eee 


@) Fin CO © @& 


EN ABLE IN1+ IN1- OUT1 VEE OUT2 IN2- IN2+ 
H: Operating—= C. L: Current Limitter 
L: Not 
Operating 
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TA8449P 


ELECTRICAL CHARACTERISTICS 


(Unless otherwise specified, 


CHARACTERISTIC 


Power Supply Voltage 


Ta=25°C, Vec=l5V, VeEE=-1L5V) 


TEST CONDITION 


at Disenable 


Input Offset Current 


Input Bias Current 


Input Offset Voltage 


Output Maximum 


Sync. Input Voltage Range 


Syne. Voltage 


Supply Voltage 
Band Width 


Crosstalk 


Enable Operating Current 


Thermal Shut Down Operating 
Operating Temperature 
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FOUCAS INPUT O 


TRACKING INPUT © 


39k 


51kQ 


180kQO 


TAS 449P 0.047 4F 


AMP .1 


TA8 449P 
AMP .2 


150kQ 


TA8449P " 


8 AMP.3 


FOCUS COIL 


—_—— 


TRACKING 
COIL 


HALF 
PRISM 


SPINDLE 
MOTOR 


LENS 
i} 
LENS 
1 
| ; MULTI LENS 
100kQ 
WW 


TA8449P 
AMP .4 


CARRIAGE MOTOR 


(4akeTd GQ 40F TOIVNIOV) LTNIYID NOILYIIIddV 


d6vr8vL 


TA8453AF 


3 PHASE HALL MOTOR DRIVER WITE PLL CONTROLLER 


The TA8453AF is a multi-chip IC with PLL controller 
and TA7259P. 
This is suitable for Polygon Mirror Drive for LBP, 


and FAX etc. 


. 8 bit D/A converter system has been employed for 
each of the speed control system (AFC) and the 
phase control system (APC), and realize a free 


HQFP30-P-1010 
adjustment motor control system, 


. Output Current : Ip=1.2A (MAX.) 

. Forward rotation, reverse rotation, and stop Weight : 0.6lg(Typ.) 
are controlled by 1 terminal signal control. 

.» Crystal can be used up to 8MHz, and crystal reference 
dividing frequency selected from three position 
1/5, 1/6 and 1/12. 

. Lock range selected from two position of about 3.6% 
and about 5.04. 


. Operating Supply Voltage : Vcoc=7~27V 


NAXIMUM RATINGS (Ta=25°C) 


BLOCK CHARACTERISTIC SYMBOL RATING 


PLL Port Supply Voltage VpD -0.3~7.0 


(TC9203) Input Voltage VIN -0.3-Vppt0.3 


Driver Port | Supply Voltage Vec 30 


(TA7259P) Output Current To Taz 


Power Dissipation Pp 1.0 (Note) 


TA8453AF Operating Temperature Topr -—30~75 


Storage Temperature Tstg ~55~125 
(Note) No Heat Sink, 
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BLOCK DIAGRAM 


xT Xp N1 N2 CPout 20/27 TEST LD Vpp GND 1 


REFERENCE 
DIVIDER 


AFC 


SHUMITT FG AFC LOCK 7 AFC 
SYNCHRO : RANGE 8-BIT D/A 
~NOUSE : SENSING fF /—~] 


sr CIRCUIT | CIRCUIT | CIRCUIT ins CONVERTER 


SPEED MONITOR 


aie se -—) 8-BIT D/A APC 
; 
CIRCUIT DIVIDER DIVIDER DIVIDER 


CONVERTER 


TC9203P/F 


TAT 2:6°9:P 


SENSING CIRCUIT 


ca 
vegan 


+ = + = 
FRS Ha Hb He 
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PIN CONNECTION 


GND1 CPoyp CPrn TEST He7 Het Hb Hb*  Ha™ 


Vop GND 2 


N2 FRS 


FGIN 


APC {i Yec 


AFC RV 20/27 R/S LD Rp GND2 Le Lb 


[ 3 inner short 
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TA8453AF 


PLL PART 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=5V, Ta=25°C) 
TEST 


Vpp 


X'tal=8MHz 
Ipp 
CPTN=CPOUT 


XT 


i 
CPIN Square wave 


Vin=0.5Vp-p 
FGIN ; 
Sin wave 


T 
Input Operating FG f£ro=1l0kHz 
Voltage IN 
bees 
Ladder 


Resisto 
_ 


Sin wave 


Max. 
Deviation 


Resolution 


Temperaturd 
Drift | 


Vpp=4.5~5.5V 


Converter 


Pullup Resistor N1,N2,20/27,R/S 
"H" Level N1,N2,20/27,R/S 
"LY" Level CPIN 


Input Leak Current TqH/I1 CPIN 


Output "H" Level [ IoH | RV, LD 
Current "Tr Level 


CPouT 


Amplifier xt | 


* : Guaranted within the range of Vpp=4.5V~5.5V, Ta=-30~75°C. 
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TA8453 AF 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcc=12V, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


FRS Open 


FRS=5V 
Voc=22V 
FRS=GND 


Quiescent Current 


Input Offset Voltage 


Residual Output Voltage VIN-=V ints /7V 


Voltage Gain 


| Upper 


Saturation Voltage Ty=400mA 


Cut-off Current 


Position Sensing Input 
Sensitivity 


laximum Position Sensing 
Input Voltage 


Input Operating Position 
Voltage 


Rotation Control 
Input Voltage 
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PLL PART 
OPERATION 


1. Crystal oscillation terminals (XT, XT) 


- The crystal oscillator is used by connecting as shown below. 


TRIMMER Cj, of 10~30pF is appropreate. 


Crystal oscillation frequency is calculated by the following equation according 


to number of FG pulses of a motor to be used. 


fy to FG' X 128 X (20 or 27) XN (Hz) 
(Note) (20 or 27) : 20 at 20/27="H" or Open. 
27 at 20/27="L", 


fy: Crystal oscillation frequency, FG': number of FG pulse generated per 
revolution of motor, R: revolution of motor per minute. 
N : Ratio of frequency division of the crystal reference frequency divider. 


(Refer to Item 9.) 


. Maximum operating frequency is above 8MHz and crystals up to 8MHz can be used. 


2. Reference frequency input/output terminals (CPyy, CPourT) 


« Divided output aS from the crystal referecne frequency divider is available 


at CPouT, which is normally connected CPN. 


. When an external oscillator (CR oscillator, etc.) is connected to CPIN, motor 


speed can be finally adjusted. 
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3. 


4, 


5. 


FG pulse input terminal (FGrN) 


- This is the input terminal of FG pulse that shows the motor speed. 
This FG pulse becomes comparision frequency. 
This terminal has built-in Amplifier and Schmitt circuit. 
FG pulses are applied through capacitor coupling and small amplitude is enough 


for proper operation. 


Lock range switching terminal (20/27) 


. This terminal is for switching rock range of motor, with a pull-up resistor and 


chattering preventive circuit. 


(TRUTH TABLE) 
DIVIDED FREQUENCY LOCK RANGE 


+3.4~-3.9% of reference cycle 


+4,6~-5.3% of reference cycle 


APC, AFC output terminal (APC, AFC) 


- AFC (speed control output) is a F-V converter for FG frequency, and is consisting 
of a 8 bit D/A converter. 

- APC (phase control output) is a phase comparator (¢-V converter) that c-mpares 
phase difference ¢ between 1/2 FG and reference frequency FS', and is also 
consisting of a 8 bit D/A converter. 


- Both APC and AFC perform the following 3 operations according to FGry frequency. 


a. When FGty frequency is within the lock range: 
Both APC and AFC perform the normal operation for FG{y. 

b. When FGIN frequency is below the lock range (under speed): 
APC and AFC outputs are both fixed at "H" level. 

c. When FGIN frequency is above the lock range (over speed): 


APC and AFC outputs are both fixed at "L" level. 


. When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed "L" level. 
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AFC Output change status for FGry frequency APC Output change status for 


OUTPUT 


AFC 


difference ¢. 


FIXED AT "H" LEVEL 


, H D/A OUTPUT 

{ a 
= 
D/S OUTPUT 5 

bp 

ao 

ES 

>a 
Oo 

a4 

o FF 

; aS 

FIXED AT "L* <q 


LEVEL 


0 ™ 


OVER SPEED 


FGyyN FREQUENCY 


a 


. AFC and APC timing chart within lock range. 


a. AFC (SPEED CONTROL SYSTEM) 
PG 
PULSE 
CLOCK il I cl 
LOAD 
PULSE 
AFC ———— ——<— SS ee 
OUTPUT 
b. APC (PHASE CONTROL SYSTEM) 


REFERENCE 
FREQUENCY 
FS‘ PULSE 


+ re # 2 o 
PULSE 


, 


APC 
OUTPUT ee oe 
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phase 


20 


PHASE DIFFERENCE 2 


——_- om 


TA8453 AF 


Lock detecting terminal (LD) 


. This terminal is the lock detecting output and is placed at "H'" level when FGyy 


frequency is within the lock range and otherwise, placed at "L" level. 


RUN/STOP input terminal (R/S) 


. RUN/STOP signals of the motor are input to this terminal. 

. This terminal has a pull-up resistor and a chattering proventive circuit. 

. During RUN (R/S=L), AFC, APC and LD perform the above~mentioned operations for 
FGry frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed 


at "L" level. 


Reverse signal output terminal (RV) 


. At the switching of lock range from 1/20 to 1/27 or the operating from RUN to 
STOP, reverse signal for braking the motor is output through this terminal. 
Change of RV output status 


RV OUTPUT CHANGE RV OUTPUT CHANGE 


P ‘ 
PRUs eee TO "H" LEVEL TO "L" LEVEL 


During normal rotation |] When the lock range is | When the motor speed is 
(during lock) at 1/20. | switched from 1/20 to locked at 1/27, or when 
1/27. FGtIn 1/8FS, or when the 

lock range is switched 


from 1/27 to 1/20. 


During normal rotation | When the operation is When FGly 1/8FS or when 


(during lock) at 1/20 switched from RUN to the operation is switched 
or 1/27. STOP. from STOP to RUN. 


.» In other cases than above, RV output is not changed and fixed at "L" level. 
. Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 


(2 times of normal rotation at 1/27), RV output is reset. 
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9. Reference divided frequency switching terminal (Nl, N2) 


. Divided frequency 1/N of the crystal reference frequency divider can be 
switched to 1/5, 1/6 or 1/12 by number of FG pulses or a crystal used. 


. This terminal has a built-in pull-up resistor. 


(TRUTH TABLE) 


1/N: CRISTAL REFERENCE DIVIDED FREQUENCY 


(Note) Don't use mode, NI=N2="L", because this mode is test mode. 


CAUTION IN APPLICATION 


. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 
output from the R-2R ladder type resistor network as shown in the following diagram. 
Impedance of these outputs becomes equal to the ladder resistor value RI. 

Therefore, input impedance at the receiving side of these terminals shall be designed 


accordingly. 


() APC/AFC OUTPUT 


Ry =30~ 75kQ.( TYP 50k0,) 


OUTPUT LATCH 
CIRCUIT 


. A filter for an externally mounted differential amplifier on an application circuit 


shall be selected to meet the response characteristic of a motor to be used. 
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DRIVER PART 


INPUT/OUTPUT CHARACTERISTICS 


+ —*(V14 -V13) 


ZERO TORQUE ROTATION 


VnNF shows voltage drop at Rp. 


That is, in the case of star connection, when coil current is I' 
Vur=Re+ 1, 


See the following circuit. 


Further, if inputs (13 pin, 14 pin) are shorted or V132V14, torque at the circuit 
becomes zero. However, this zero torque state also can be obtained by setting FRS 
input (12 pin) to specified voltage or by placing the circuit in open state and 


this is rather advantageous as current consumption is less, 
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FUNCTION 


FRS (CW/ CCW/ STOP) POSITION SENSING INPUT OUTPUT 
INPUT [ Lb 


Rie 
oO;o 


Slam opel yr sir lyr ysa)/ ale 


DIPS l(rl le es ayo ly el eye) sie 


High Impedance 


DIVO ]RFIRPIFloOl]oO oO] RIrRIRIOLO;O]eR 
CF ITF IP JOlOlOle IRF loloafolReileiH 
ele lolololRPliRFjJrlolololRirirlolo 


Note: "1" of the hole element input means that voltage above +l10mV is applied to the 
positive side of each hall element from the negative side and "0" means that 
voltage above +l0mV is applied to the negative side from the positive side. 

In this case, needless to say, DC potential must be within the specified common 
mode voltage range of hall element input, 

Further, "H", "M" and "L" of output mean Vcc-VsaT1=1/2 Vcc and VsaT2, respectively, 
and "L", "H" and "M" of FRS input mean application of voltage within specified 
values of VF, Vp and Vs, respectively. 

Further, by applying required voltage for control input (VINt+, VyyN7), measure 


the circuit in operating state. 
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CONTROL SIGNAL INPUT METHOD 


Normally, control voltage which is proportional to (or inversely proportional to) 
rotation speed (F/V converter etc.) is fed into the front stage of the TA7259P 
differentially or single polarity. The gain from control input of the TA7259P to 
output (at Rp terminal) is 5.5 times as indicated in the specification. It is 
however possible to improve characteristic of W/F, etc. by reducing the gain with 

NF applied. 

It's application example is shown in the diagram below. Further, when NF is applied 
(Also, when not applied), it is necessary that DC voltages (V13, V14) of control 
inputs (13 pin, 14 pin) are within the range of values (2.0-Vcc-2.5V) shown in the 
standard. 

In addition, when input DC level and F/V converted output (control output) cannot be 
matched with IC input, a DC level shift diode and attenuator should be inserted in 


front of IC input. An example is shown in Fig. l-c. 


a) IN CASE OF POSITIVE INPUT 


1 
Nec ——. 
( Veont 
GS 
zZ 
Oo 
wo 
Veont O 


cont 


5V IS RECOMMENDED 


Fig. l-a 
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b) IN CASE OF NEGATIVE INPUT 


(NX Veont) 


. Ri 
Fig. 1-b V13 = Veont* RI+R2 
CONTROL R2 
OUTPUT INPUT PIN 
= DC level of control output is shifted 
by a zener diode and control signal 
Vy 
Z output is attenuated by Rl and R2. 
Fig. 1l-c 
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CAUTIONS IN APPLICATION 


Ic for motor drive have several high impedance input terminals such as hall element 
input, control signal input, etc. and to handle a switched high output current. 
Because of such a reason. Care should be taken not to make a parasitic oscillation 
path caused by unnecessary feedback. 

Further, as load is a coil, it is necessary to pay attention to prevent destruction 
by impulse at time of ON/OFF, particularly, application of voltage and current in 
excess of standard values to the output transistor when supply voltage is at high 
level (Vcc=18V or above). It is recommended to use the TA7259P at supply voltage 
below 18V. If it is used supply voltage above this value, the above-mentioned 


cautions should be followed. 


(1) CAUTIONS FOR RELIABILITY DESIGN 


a) Do not into the output transistor inside IC into the high voltage and current 
operating region. 


(Especially, when a motor is locked, V is ON/OFF, output is shorted, etc.) 
cc 


b) It is desirable to design the output ringing absorbing capacitor in capacitance 
as small as possible (the output transistor may be destructed by charging/ 
dis-charging current of this capacitor in some cases). 

If it becomes a problem, it is recommended to review not only capacitance 
but also connecting point and connecting method (delta or star connection) in 
addition to taken an oscillation previenting measure described later further- 


more, to insert resistor (32 to 302) in series to the capacitor. 


c) In installing to a printed circuit board, be careful not to apply an abnormal 


force to the fin of IC and moreover, to solder in several seconds (at 260°C). 

d) It is an effective method for assuring reliability to provide a large earthing 
area on a printed circuit board to promote heat-eadiation from the soldered 
fin of IC. 


(2) CAUTIONS FOR WIRING 


It is recommend to design a print pattern with the following methods taken into 


consideration in order to prevent parasitic oscillation. 
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a) 


b) 


TA8453 AF 


The output coil current path line should be provided separately from other earth 
one because the coil current includes switched high current. 

In particular, it is recommended to design a line from RF terminal (6 pin) to 
the earth so that it's impedance 
does not become common to other 
circuits. 

(This is especially important.) 
If this is not possible or 


oscillation cannot be eliminated 


completely, it is adviced to 


connect a capacitor of 0.001~0.1uF 


paralelly with Rp. 


e ‘ C =0.001~ 0.14F 
It is also recommended to provide 


F GND 
the hall element drive current path 
IMPEDANCE MUST NOT 
independently. (Especially, separately Fig. 2 BE COMMON TO OTHER 
CIRCUIT 


from the output current path) 
Further, if plunging input to the 
position sensing element is 
expected, it is advised to insert 
a capacitor of 0.05~lyuF between 
the plus (+) and minus (-) terminals 
of each position sensing input. 

In addition, it should be also 
consider to insert resistors in 
series to all hall element inputs. 
If plunging input to control input 


is expected, connect a capacitor 


DO NOT GIVE COMMON 
of 0.001~0.1uF between control IMPEDANCE TO OTHER CIRCUIT 


terminal and GND. 
Fig. 3 
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a) 


If parasitic oscillation in a high frequency range above 5MHz is observed, 
commonly connect the capacitors from all coil outputs and connect a capacitor 
(C=0.01~O.1uF) to Rr terminal (6 pin) from this connecting point (Fig. 4-a). 
Further, it is also recommended to consider a method to connect capacitos to 


RF terminal from respective coil outputs separately from the ringing absorbing 


capacitor (Fig. 4-b). 


C=001~ 0.14F 


C=0.001~ 0.14F 


Rp 
Rp 


Fig. 4-a Fig. 4-b 


It is recommended to connect a path 
capacitor directly from Vcc terminal 

(10 pin) without giving common impedance 
to GND. Further, it is also effective 


to insert C2 (0.01~0O.1luF). 
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(3) 


a) 
b) 
c) 


d) 
e) 


TA8453AF 


CONNECTION OF OUTPUT RINGING ABSORBING CAPACITOR 


It is advised to connect the output ringing absorbing capacitor to GND from each 
coil terminal. In addition, it is also advised to consider the following methods 
from the viewpoint of parasitic oscillation prevention as well as destruction 


prevention, 


Change of capacitance 

Delta connection (Fig. 6-a) 

Connection to Vcc instead of GND (Fig. 6-b). In this case, however, attention 
should be paid to destruction. If voltage/current locus is outside ASO, it is 
necessary to connect resistors in series with capacitors. 

And propose to connection to Rp terminal. 


Connect resistors in series with capacitor (Fig. 6c). 


Combination of a), b), c) and d). 


USE A BIPOLAR TYPE 


CAPACITOR 


Fig. 6-b 


Fig. 6-c 


—499— 


184534 —————— 


OTHER CAUTIONS 


Depending upon capacity and connecting method of the output capacitor, the output 
transistor inside IC may be destructed in some cases and it is therefore recommended 
obtain voltage/current locus of the output transistor through the measurement shown 
below and confirm that the locus is within ASO. (Especially, the measurement at 


time of SW ON/OFF, CW rotation+CCW rotation*CW rotation is important). 


CURRENT PROBE 


TO Y-AXIS OF 
OSCILLOSCOPE 


RECOMMENDED TO TAKE NOT ONLY 
La BUT ALSO Lb AND Le 


TO X-AXIS OF 
OSCILLOSCOPE 


Ic 


VOLTAGE“ CURRENT LOCUS 


VCE 


Fig. 7 
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CHARACTERISTIC DATA 


fMax (Xp) — Ta 


imax (Xp) — VYpp 


S & / 
= 3 i | 
ae a 
& is) 
2 | & 
e os 
Bo x 
oe 
tS _~ 
aa 
2 Ww 
e ~ 
Bs 
5 2 
fq 
a 
= 
< 
° wn ° wn Oo o f=) 
N a 3 nN is ai 
(7HW) (Lx) XVINy (7HW) (NIgo) XVWNy 
AONTNOAUA ONILVUAdO “XVW XONGNOGWA ONILVUGdO "XV 
S 
a 
> a 
cl a 
5 > 
= | 
c 
fo) mo 
ea Zz 
cn 
a Boo 8 
& By a 
5 a | 5 
12) fo Oo 
- = 
Hat 2 
& S) 


(HW) (lx) XVAy 
AONGNOARA ONILVYAdO “XV 


12.5 


i=) 
= 


‘ TEST 
elle 
ae oan 
| | 
eles al 
| | 


re) ° 
a 


(7HW) (NTgp) XVWy 
XONINO GA ONTILVYddO “XVW 


40 60 80 
Ta (C) 


20 
AMBIENT TEMPERATURE 


~20 


Ypp CV) 


SUPPLY VOLTAGE 


OPERATING 


Vin (FGIN) — Ypp 


Ipp ~ Ypp 


TEST CIRCUIT (4) 


250 


Q 
o 
N 


i=] 
wD o 
a 


Qo 2 o 
w 
a 


(suaqu) (NIDd) NIq 


AGNLITAWV LadNI Nlog 


OPERATING SUPPLY VOLTAGE Vpp (¥) 


Vpp (VY) 


CIRCUIT 


TEST 


LNAYYO ONT LVYHGdO 


OPERATING SUPPLY VOLTAGE 
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APPLICATION CIRCUIT 


TA8453AF 12V 
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SMART MOS DUAL H DRIVER IC 


The TA8459F is a dual H driver IC developed for 
driving various motors and actuators of portable 


CD players and cameras. 


» Direct interface with MPU is possible. 

. Connectable directly to the TC9220F, the servo 
processor for CD player. 

. The power stage is dual type with high output 


current SOP20-P-300A 


Io (Average) = 300mA 
Io (Peak) = 500mA Weight : 0.48¢(Typ.) 
. Low output on resistance. 
RoN (Standard) = 1.02 (19=200mA) 

. Low current consumption. 
. 2 channels are connectable in parallel with each 

other. 
- Built-in charge pump circuit. 
. Built-in output stage pass through current preventive circuit. 
. High speed operation. (fIN(Max)=100kHz) 

20-pin mini-flat package, enabling compact design. 

PIN CONNECTION 
MAXIMUM RATINGS (Ta=25°C) (TOP VIEW) 
CHARACTERISTIC SYMBOL RATING vD1 

FO. 


Driver Unit Supply 


-~0.5~7.0 
Voltage YD Oat 


R11 
Vcc -0.5~6.0 FI1 
OE 


Control Unit Supply 
Voltage 


PGND 


Logic Input Voltage | VIN -0.5-Vcect0.5 
I 
0 300 FI2 


(Average) 


Driver Output Current R12 


500 
FO2 


Power Dissipation 800 vn2 


Operating Temperature ~30~75 


Storage Temperature -50~150 
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BLOCK DIAGRAM 


H DRIVER~1 


DRIVER OUTPUT 
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RECOMMENDED OPERATING CONDITIONS 
CHARACTERISTIC 


Driver Unit Supply Voltage 


Control Unit Supply Voltage 


Logic Input Voltage 


Logic Input Frequency 


Capacitor for Charge Pump 


ELECTRICAL CHARACTERISTICS (vp=Vcc=5V, Ta=25°C, unless otherwise specified) 


CHARACTERISTIC TEST CONDITION 


i 


Driver Unit Supply Current 


at Not Signal OE-H (Fixed) 


Control Logic Unit supply 


| 
Current | 
| 
| 


Predriver Unit Supply Current 

RI1/2, F1l/2, 

Voltage "L" Level OE terminals | 

7 7 

: RI1/2, FI1/2 

Control "H" Level Vip=5V | , 

Logic [nput [OE terminals 
A 


Input Current | RI1/2, FI1/2 
"L" Level VIL=OV 


Input "ua" Level 


terminals 


Pull-up Resistor | OE terminals 


Output ON Resistance Ig=200mA 


Output OFF |'"q" Level | Viy=5V{FO1/2, RO1/2 
Leak 
Current 


"L" Level f terminals 
za 


Propagation Delay 
Time at ON 
Propagation Delay 
Time at OFF 
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FUNCTION OF FACH PIN 


SYMBOL FUNCTIONAL DESCRIPTION REMARKS 


ROL H driver-l reverse side output terminal, 


C2H External capacitor for charge pump 


connecting terminal 2, 


External capacitor for charge pump 


connecting terminal 1. 


{ehave? pump gate voltage terminal. 


Power ground terminal, 


et 
Control logic unit ground terminal. 


Control logic unit supply voltage terminal, 


H driver-2 reverse side output terminal. 


H driver-2 supply voltage terminal. 


fH driver-2 forward side output terminal. 


H driver-2 reverse side input terminal. 


H driver-2 forward side input terminal. 


Power ground terminal. 


H driver output enable setting terminal. With a pull-up 


Output is enabled at "L" level. resistor. 


driver-1 forward side input terminal. 


driver-l reverse side input terminal. 


Ta driver-1l forward side output terminal. 
+ 


H driver-l supply voltage terminal, 
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EXAMPLE OR APPLICATION CIRCUIT 


C2 


H DRIVER-2 
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DUAL H DRIVER IC WITH SMART MOS PWM Pre-DRIVER 


The TA8460F is a dual H driver IC with PWM pre-driver 
developed for driving various kinds of motors and 
actuators in portable CD player, camera and FDD. 


Built-in PWM pre-driver. 
High efficiency and low current consumption. 


Built-in AGC circuit for improving driver 
efficiency. 


. Dual output type with high output current. 
Io (Average) = 300mA 


o (Peak) = 500mA QFP32-Pp-0707 


. Low output ON resistance, 
RON(Typ.)=1.02 (Iq=200mA) 


Built-in charge pump circuit. 


Weight : 0.172g (Typ.) 


» Output stage penetrating current preventive 
circuit. 


32-pin mini flat package. 
Compact size design is enabled. 


WAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL PATING UNIT 


Drive Unit Supply Voltage Vp -0.5~7.0 


Control Unit Supply Voltage Voc -0.5~6.0 


Logic Input Voltage VIN -0.5-Vect0.5 
Ig (Average) 300 


Ig (Peak) 


Driver Output Current 


Power Dissipation Pp 


Operatins Temperature Topr 


Storage Temperature Tste 
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BLOCK DIAGRAM 


FULL-WAVE a 


RECTIFICATION-2 | comPARATOR-2 


POLARITY 
J UDGEMENT > 
COMPARATOR SAWTOOTH WAVE 


GENERATING 
CIRCUIT 


FULL-WAVE 
| RECT 1 FICATION~ 


Drive Unit Supply ae 


| | H DRIVER 


ay ee 


CHARGE 
PUMP 
CIRCUIT 


0~6.0 


TA8460F 


Control Unit Supply Voltage 


4,0~5.5 


Permissive Analog Input Voltage 


0~5.5 


Reference Input Voltage 


1,6-Vcc/2+0.2 


Logic Input Voltage 


0~Vcc 


Clock Input Frequency 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vp=Vcc=5V, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


Driver Unit Supply Current 
at No Signal 


Control Logic Unit Supply 


VpI1=VDI2=VR 


Input Sh evel CK, terminal 


voltage L Level 


E Level ViH=5V | CK, terminal 


Input 
current | L Level VIL=OV | CK terminal 


Pull-up resistance TEST terminal 


Input resistance VI1/2 terminals 


Input current VR terminal 


Sawtooth wave CrT=1000pF 
amplitude fIN=88.2kHz 


Generating 


ay one Sawtooth wave 
Circuit 


offset voltage 


Vo output voltage | 


Oscillation 
frequency 


Input blind zone 
width 


Supply 
Constant {side 
current |Sink 
side 


CT terminal 


Output ON 


resistance Tc=200mA, Vp=6V 


Output H Level FO1/2,RO1/2 
off-leak 
current L Level 


terminals 
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TA8460F 


FUNCTION OF EACH PIN 


FUNCTIONAL DESCRIPTION REMARKS 


Error amp 1 negative input terminal. 


Connect to PWM comparator 


Error amp 1 output terminal. : . 
negative input. 


PWM comparator 1 feedback voltage PWM driver efficiency 


output terminal. improving AGC circuit 


Battery potential drop detection 
terminal l. 


can be composed. 


+ 


Power ground terminal. 


H driver 1 forward side output terminal. 


H driver 1 supply voltage terminal. 


H driver 1 reverse side output terminal. 


Charge pump external capacitor 


connecting terminal 1. 


Charge pump gate voltage terminal, 


Power ground terminal. 


Control logic unit ground terminal, 


Control logic unit supply voltage 
terminal. 


Charge pump external capacitor 


connecting terminal 2, 


H driver 2 reverse side output terminal, 


H driver 2 supply voltage terminal. 


H driver 2 forward side output terminal, 


Power ground terminal , 
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SYMBOL FUNCTIONAL DESCRIPTION 


Battery potential drop detecting PWM driver efficiency 


VD12 terminal 2. 


improving AGC circuit can 
PWM comparator 2 feedback voltage 


FB2 F 
output terminal. 


be composed. 


Connect to PWM comparator 


Error amp 2 output terminal. 7 . 
negative input, 


Error amp 2 negative input terminal. 


Analog signal input terminal 2. 


Sawtooth wave generating constant 
current terminal, 


Sawtooth wave generating reference 
clock input terminal. 


CGND ae Control logic unit ground terminal. 


Control logic unit supply voltage 
terminal. 


TEST Test terminal, 
Normally, keep at '"'H" level. 
31 VR Reference voltage terminal. 
32 VIl Analog signal input terminal 
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TA8460F 


EXAMPLE OF APPLICATION CIRCUITS 


(Example-1) CD Plaver PUH Actuator Coil Control 


ERROR SIGNAL 


kh 
<7) 
= $20 e 
R2 5.6kQ ak oe 7 
R1 2MQ, a Vp 
use FOCUS ACTUATOR 
) oa a 
ERROR 
FOCUS ERROR AMPS 2 
SIGNAL @) ee © 
(PHASE > | a 
COMPENSATED) LOGIC H DRIVER 
és FULL-WAVE rT) _2 |_| oe) 
-T @) RECTIFICATION~2| COMPARATOR-2 
ay 1000pF 8) 
CK 27 (14) 
88.2 kHz we 
pon 5 
2 i = 
G qs 
@) CHARGE (3) 
at ‘ a PUMP be 
POLARITY SAWTOOTH WAVE «| - 
JUDGEMENT GENERATING CTRCUIT OTS 
Vo @) COMPARATOR CIRCUIT (2) S 
+5V 
@0) oes (it) 
PWM 
COMPARATOR-1 ty 
YR : (31) FULL-WAVE H DRIVER (10) S 
+24V RECTIFICATION-1 a4 So 
5 
G 
TRACKING 9 


(PHASE 


COMPENSATED) 


T O_O, Dan 
wo TRACKING 


Sak 


470 pF 
3 ACTUATOR COLL 
2M0, S 
y, Vo=5V 
5.6ka i 
WA Vp = BATTERY VOLTAGE ( 18~6V ) 
CG a 
2 ie CK = 882kitz (CK TERMINAL) 
- ~ CT =1000pF (CT TERMINAL) 
Vp=21V 


TA8460F 


Constants in the application circuit example are decided by (1)~(3): 
(1) Gain setting method: 


R4 sg RL se VD 
R3 + R4 R2 1.2(V) 


Gain (G) = 


(2) Open loop characteristic: 


G 


-6dB/OCT 


1 
C2CR3A4R4) 


0dB 


-12dB/OCT 


(3) Decision of CT (Sawtooth wave generating charge/discharge): (Cy1=Cu2=Cc=0.01lUF) 


88.2 x10° 
f tN (kHz) 


CT = = 1000pF (at ftn=88.2kHz) 
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DUAL POWER OPERATIONAL AMPLIFIER 


The TA8461F is a multiple chip IC consisting of 
4 saturated voltage discrete transistors and 1 dual 


operational amplifier. 


. Large Output Current Tout=1.5A (Max. ) 


» Sealed in a Small Package SSOP 24 


MAXIMUM RATINGS (Ta=25°C) 


Supply Voltage 


Collector-Base Voltage 


Collector—Emitter Voltage 


Output Emitter-Base Voltage 


CHARACTERISTIC SYMBOL RATING 


TA8461F 


SSOP24-P-300B 


Weight: 0.27g (Typ.) 


Transistor 


Output Current 


TOUT (AVE) 155 


TouT (peak) 3.0 (Note) 


Base Current 


IB 0.3 


OP. Amp. Amplifier Differential Input Voltage 


DVIN 30 


Amplifier Input Voltage 


VIN 30 


Power Dissipation 


1.0 


Pp 


Junction Temperature 


125 


Tj 


Operating Temperature 


~40~85 


Storage Temperature 


(Note) Pulse measured: Pulse width=10ms(Max.) 


Repetition cycle=30%4(Max.) 
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-3.5<125 


Tstg 


TA8461F 


BLOCK DIAGRAM 


IN 2H OUTB Vec} -INA+INA OUTA IN Gill Vec 2 


10,11, 14, 15 


28C2883 


2,3,8,22, 23 
IN 21 -INB +INB IN IL GND 


PIN CONNECTIONS 


OUT 22 OUT 12 
GND GND 
GND GND 

IN2L INiL 
+INB +INA 
-INB ABA 
OUT B OUTA 

GND Vee 

IN 2H IN IL 

Vec2 Vec2 

Vec2 Vec2 
OUT 21 OUT 11 
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TA8461F 


ELECTRICAL CHARACTERISTICS 


OUTPUT TRANSISTOR UNIT (Ta=25°C) 


CHARACTERISTIC | SYMBOL |CIR- TEST CONDITION 


DC Current hFE(1) Vcr=2V, Ic=0.5A 
Amplification Factor hFE(2) VcR=2V, Ic=1.5A 


VCE(sat) Ic=0.5A, Ip=10mA 


Output Saturation (NPN) Tc=1.5A, Tp=30mA 
veleeee VcE(sat) Ic=0.5A, Tp=10mA 
(PNP) Tc=1.5A, Ip=30mA 


Transition Frequency fr VcE=2V, Ic=0.5A 


Output Leakage LOL(NPN) Voc=30V 


Current LOL(PNP | | vec=30V 
| [vcr=2v, Ic-0.5A 


| |VcR=2V, Ic=0.5A 


Base-Emitter Voltage 


OPERATIONAL AMPLIFLER UNIT (Vcc=5V, Ta=25°C) 


CHARACTERISTIC 


Input Offset Voltage Rg S10k2 


Input Offset Current 


Input Bias Current 


In-Phase Input Voltage Vec=30V 


Supply Current Ry=~, All OP Amps 


Voltage Gain : Ry, 22kQ 


Maximum Output 


Amplitude Voltage Rares 


Common Mode 
Rejection Ratio 


Supply Voltage 


10k 
Rejection Ratio cae 


Source Current IN(—)=O0Vpc, IN(+)=1Vpc 


Sink Current i IN(-)=OVpc, IN(+)=l1Vpc 


Cut-off Frequency 


Slew Rate 
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TA8461F 


TEST CIRCUIT 


(1) Vito, SVRR 
- Vro=Vout/100 
. SVRR=20Log E (dB) 


VouTI1-VouT2 | x 1 


E= — 
| Vec1-Voc2 


100 
Voutl : Vout (Vcec1=5V) 


Vout2 : Vout (Vcc2=10V) 
Vout 


(2) Tq, Ito 
Vec Vec 


: lro= 1 tie)> H1@) 1 
'T() 


'T@ 


(3) CMVqy, CMRR 


« CMRR=20Log Gp/Gc (dB) 
Gp: Differential Voltage Gain 
Gc: In-phase Voltage Gain 

- CMVtN : Vin=OV, Voc-1.5V 


Vout 
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TA8461F 


(4) Tec 
Vcc 
- Icc : Vec=5v 
(5) Gy 
c2 R 
- Gy=20Log eo/eji (dB) 
R > 1/We1 
cl Cl : For Preventing DC Short- 
C1 Fe Circuit. 
G C2 : For High Frequency Short-— 
ej = Circuit. 
Use a Mica or Titanium 
Capacitor. 
(6) Vop-ps> Isource> Isink 
Voc + Vop-p 


Vou : SWl is to A side. 
VoL : SWl is to B side. 


- Isource 


SW1l is to A side, 


Your 


VouT * OV Measurement 


- Isink 
SWl is to B side, 


Vout * 5V Measurement 
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TA8461F 


CHARACTERISTIC CURVES (Ta=25°C) 


Tec — Yee 


100 
D io 
: & 
Qo oe - 75 
oC 
RB 
rf 
= 
& 2 50 
% > 
foal oO 
a) n 
. < 
a a 
< & 25 
a & 
> ee, 
Da a 
ri 
0 
0) 10 20 30 40 
SUPPLY VOLTAGE Vec (CV) SUPPLY VOLTAGE Vee (CV) 
Gy — Voo TsouRCE — Ta 
a 
Fs 
= Ss 
[22] i=} 
7 Go 
7 a 
: 5 
o n 
rd 
a e 
fs Z 
=< ia 
: é 
2 5 
= 3 
£ = 
FA 
0 10 20 30 40 -20 0 20 40 60 80 
SUPPLY VOLTAGE Vee (YV) AMBIENT TEMPERATURE Ta (°C) 
CMRR — f 
S A et 
os a 120 
Zz. wy 
cS 


(dB) 


CMRR 


40 


COMMON MODE REJECT 


100 1k 10k 100k 1M 1 100 10k 1M 
FREQUENCY f (Hz) FREQUENCY f (Hz) 


MAXIMUM OUTPUT AMPLITUDE VOLTAGE 


OUTPUT VOLTAGE Voyr (mV) 


Vou ©V) 


TA8461F 


Vout (V) 


Vin (VY) 


INPUT VOLTAGE OUTPUT VOLTAGE 


Ik 3 10k 3 100k 63 1M 
FREQUENCY f (Hz) 
Your — t 


Vec=30V, Vep=GND 
Ta=25°C, Cy =50pF 


OUTPUT VOLTAGE Voy (V) 


OUTPUT VOLTAGE 


0 10 
OUTPUT CURRENT (SINK) 


20 30 40 50 


lo. (mA) 


521 — 


0 10 20 30 
OUTPUT CURRENT (SOURCE) 


40 50 
Tou (mA) 


TA8461F 


(PNP ) 


VcE(sat) — Ic 


(NPN) 


es 


VCE(sat) 


D 


(A) (18S), 


NOILVWY 


ADVLTOA 
LYS YALLING-dOLodT1OD 


) 


) 
1000 
500 
300 


300 


NOTLVOTII" 


dwvv 


100 


Se ° 
mm 


10 


YOLIVA 


NG 


YWUAO Od 


oO 
a a 8 
: F, | 
fe a oe ry nN 
yy 
Bo = a [| S t 
rd <7 Td] rw 
gi aE i 
ES s ze. (MT ial 
ow oe mH S 
; 3 
acs eS i aa ve 
a oO a ] a 
es 2 § | ae 
az : 1 li : 
4 x | “<j 
[<> fot 
E by == Ze 
== == re 
=o H 3 
<=) { a 
S |. we 
C iS} 
- ; ite | 
, ¢ ges 825 21 
3 s 
‘ ! ; ady HOLOVA 
(A) C888 )H94 FOVITOA ’ 
NOILVUNLVS WILLIWA-YOLIGT109 NOLEVO Taig Ay: sENGd ND 0G 
a [=] 
a a 
a > 5 a 
= < iE 2 
bss —& AI& E 
me = 
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= “1a 
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oo e 
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[xy 
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TA8462F 


FAN MOTOT DRIVER IC 


The TA8462F is a two-phase half-wave hall motor 
driver IC. 

This IC is best suited for the fan motor driving. 
The output current of this IC is 1.5A(peak) and all 
functions needed for fan motor driving have been 
incorporated into a 1 chip, enabling it to largely 
reduce peripheral parts and a space, thus realizing 
down-sizing. SSOP10-P~225 
Further, the TA8462F is provided with the FG output 


pin (outputs pulses proportional to the motor speed) 
la 7 Weight : 0.09g¢(Typ.) 
and the RD output pin (outputs the motor ON/OFF 


statues). 


.» Built-in Automatic Self Rotation Recovery Circuit After Release of Motor Locking. 
« Thermal Shutdown Circuit Incorporated. 

- Operating Voltage : 4~15V 

- Recommended Operating Voltage : Vcoc=5V, 12V 


- No Vec-GND Reverse Connection Preventive Diode Required. 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 
Output Terminal Breakdown Voltage | 33 


Output Current (Peak) 1.5 (Note 


FG Output Current (Peak) IFG (peak) 10 (Note 


RD Output Current (Peak) IRD (peak) 10 (Note 


Hall Input Voltage VHM 300 (Note 


Power Dissipation Pp 735 (Note 


Operating Temperature —30~85 


Storage Temperature =§5-150 
(Note 1) t=0.1 sec 
(Note 2) Tj=-25~150°C 


(Note 3) This value is obtained by 50X50X1.6mm PCB mounting occupied in excess of 30% 


of copper area. 


TA8462F 


ELECTRICAL CHARACTERISTICS 
(Ta=25°C, Vec=l2V, RVec=2008, Csc=1.0uF) 


CHARACTERISTIC SYMBOL TEST CONDITLON 


Vcoc=5V, RVcc=02 


Output Open 


Supply Current 
Vec=12V, RVcc=2002 


Output Open 


Output Saturation Ig=0.2A, T{=25°C 


Voltage Ig=1.0A, Tj=25°C 
Charge 
Current 


Cgc=GND 


Discharge 
Automatic |Current 
Self Output 
Rotation |QFF Voltage 
Recovery 
Cireuit 


Csc=4V 


Vec=5V 


Output 
ON Voltage 


Duty Id/Ttc=Torr/ TON 
ON Time 


Vcc=5V 


OFF Time 


Sensitivity Include Offset/Hysteresis 


} Le ae ee ee nee 


Hysteresis 


Hall Amp. 
Operating 
DC Potential 


Supply Zener Voltage 
FG Output 

Saturation Voltage 

RD Output 

Saturation Voltage 
Thermal Shutdown 
Operating Temperature 


Vsat (FG) 


4 


Vsat (RD) 


TSD 


—524— 


BLOCK DIAGRAM 


FG RD Voc 


CONTROL 


© FG and RD Outputs 


TA8462F 


Vz=33V(TYP) 


Both the FG and RD outputs are the open collector outputs. 


The FG output is pulse proportional to the number of revolutions (the cycle is the 


same as OUT B) and the RD output is at the GND level (actually, at Vgat(RD) level) 


when the motor is being driven and the RD output at the potential levl that is to 


be applied to the RD terminal as hsown in Figure 2 is output when the motor is kept 


restrained, 
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TA8462F 


© Automatic Self Rotation Recovery Circuit 


VRD 


RD OUTPUT 


Vscu (3.5V TYP) 


Rotation 
{p_——-—________ 


Restraint 


Ratatton 


(v] 


Vsc 


Vsct, ¢ 1.5V TYP) 


i" i} 

tON tOFF ‘ON tOrF 

eee aa CP a —_—_______.| 

Torque Torque OFF Torque Torque OFF 

1 ON 4 } ON | 
| | 


1 
1 
i 
t 
1 
t 
! 
| 
t 
| 
( 
| 
1 
| 
t 
| 
| 


—__—__—_———_+ 1 [s] 


Fig. 1 


If the rotation of the fan motor is forced to stop by any physical power, the 
driving coil may be burnt as inducing voltage caused when the motor is running 
disappears and large current flows to the driving coil. 

Therefore, it becomes necessary to provide the fan motor with a circuit to prevent 
the driving coil from being burned by detecting the forced stop of the motor 
rotation from the outside by some method and a circuit to automatically rotate the 
motor when it is released from the restraint. 

The TA8462F is an IC that has cleared the above problems by the burning preventive 
automatic return circuit. 


This operation is shown in Figure l. 
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a TA8462F 


The capacitor Cgc connected to the Cgc terminal is charged by the charging current 
Is, (6.3uA TYP) and its potential rises as shown below: 


a 
v= —=— 1 dt 
tse ve 


When the motor is rotating, it is charged and discharged repeatedly by trigger pulse 
but if the motor rotation is physically restrained, Cgc discharge by trigger pulse 
is stopped and the potential further increases. During this period, current flows 
continuously to the motor. If Vsc (OSC potential) reaches Vscy (3.5V TYP), 
discharge starts slowly and at the same time, the output is turned OFF to cur off 
current flowing to the motor. When the Vsc potential reaches Vsc], (1.5V TYP), the 
output is turned ON to allow current flow to the motor and torque is generated. 

As long as the motor rotation is kept restrained, this operation is repeated and 
the output is turned ON/OFF at a ratio of nearly 1: 5. 

By this operation, the motor is heated and cooled and its temperature rise can be 
suppressed to a certain level. If the motor is released from the above restraint, 
the motor is started to run again by the generated torque and is continuously 


rotated by the generated trigger pulse. 
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APPLICATION CIRCUIT 


+ 12Vuse 
12Vv 
g 
S 
foe) 
r 
G 
oO 
oy) 
TA8462F 
+ 5Vuse 
ov 


10Q~ 1000 


TA8462F 


Note 1 : If the mutual induction of a motor is large, it is recommended to insert a 


diode in the circuit. 
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TA8463F 


SINGLE CHIP 3-PHASE MOTOR DRIVER 
FOR FDD SPINDLE MOTOR. 


The TA8463F is Single Chip Motor Driver IC for 
FDD Spindle Motor. 


- 1 Chip mtor driver with 3-phase semi-linear driving. 
. Adjustment free with digital servo system. 

- 300, 360rpm are obtained. 

» Built-in index pulse output current. HQFP30-P-~1010 


- Operating supply voltage range : Voc=4.2~7V 


« Output current SL =0, 5A(AVE) 
e O(MAX) Weight : 0.62 (Typ.) 

» Built-in thermal shut-down circuit. 

« Built-in over current protection circuit. 


» Built-in stand-by circuit. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 


Supply Voltage Vcc 8 


Output Current To 0.6 


1.0 
1.5 (Note) 


Power Dissipation Pp 


Operating Temperature -30~75 


Storage Temperature -55~150 
(Note) With Heat-Sink (60X60X1.6mm Cu 50%) 
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TA8463F 


BLOCK DIAGRAM 


Vec=5V 


MATRIX 
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TA8463F 


TERMINAL EXPLANATION 
No. | SYMBOL DESCRIPTION EQUIVALENT CIRCUIT 
29 Hat I. Hail Amp. +/- Input Terminal. 
30 Ha The Hall Input Range is 3 
1 | Hb Vu=50~300 [mVp-p] 
2 Hb_ CMR=1. 3~(Vcc-0.9) [Vv] 
5 fae 
4 He 
28 ly | Hall Bias Negative Side Connecting 
Terminal. H 
wile 
5 FG . FG Amp. Negative Input Terminal. 
6 FG? - FG Amp. Positive Input Terminal. 
14 FGO « FG Amp. Ouptut Terminal. 
High Sensitivity of FG Amp. 3; 
VuFG=2. 5mV 
nb 
7 Nd . Error Amp. Output Terminal. 
8 A Error Amp. Input Terminal. 


External Ports Value (C.R) is 
determined by matching between Motor 


and IC. 
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V8 oo 


SYMBOL DESCRIPTION EQUIVALENT CIRCUIT 


PWM . F/V Converter Output Terminal 


Reference : No./ and No.8 


. Index Positive Input Terminal. 

. Index Negative Input Terminal. 

VTH-L > SmV VeH-L 3 7-9mV 
Cty.) Ctyp.) 


. Index Amp. Output Terminal. 


Reference : No.10 and No.1l 


- Mode Select Terminal. 


300rmp 3; L 
360rpm ; H 
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TA8463F 


SYMBOL DESCRIPTION EQUIVALENT CIRCUIT 


SB » Stand-by Terminal. 


SB 5 
ST. 5 


osc « Oscillation Terminal. 
External CK Pulse is used, connect 


Resistor (min. 20k) in series. 


. Supply Voltage Input Terminal. 


. Phase Compensation Terminal. 
Connect Capacitor between 19 pin 


and GND. 
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SYMBOL 


DESCRIPTION 


EQUIVALENT CIRCUIT 


Le 


Lb 


La 


Output Terminals. 


Power Supply Voltage Input Terminal. 


By connecting resistors between Vcc 


terminal and (2) pin, Current Limiter 


is available. 


VISD _ 


Visp=0.14V 
=] . 
RNF O(max) 


To(max)=0.5A 


Capacitor Connect Terminal for 


prevention of oscillation. 
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TA8463F 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcec=5V, Ta=25°C) 


CHARACTERISTIC 


Operating Voltage Vcc 


lecl Output Open 
Supply Current 


Input 
Sensitivity 


Common Mode 
Voltage Range 


Closed Loop 
Gain 


Reference 
Voltage 


Input 
Sensitivity 


Input Offset 
Voltage 


Output High 
Voltage] Low 


A-Input Current 


Open Loop Gain -3dB Point 


Input Switching 360rpm 
Voltage 300rpm 


Input Current : VMS=GND 


OSC Frequency Range T4=-30~125°C 
TQu=-100uA 
(£x/8192)<FG 
OUTPUT-Vcc: 50k 
PWM Output Voltage Hiddle OUTPUT-GND : 50k 
(£x/8192)=FG 
Ipp=100yA 
(£/8192)>FG 


High 
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TA8463F 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vec=5V, Ta=25°C) 


CHARACTERISTIC 


Static Voltage 


Output 
Refferencial Vu-dif fl 
Voltage-1 


Output 
Ref ferencial 
Voltage-2 -(Vcc 

es aa 


Saturation| Upper 


Voltage 


Switching 
Stand-by Voltage 

Input 
Input Current 


Hall Bias Storation Voltage 


Current Limit Operating 
Voltage 


Input Current 


Common Mode 
Voltage Range 


Offset Voltage 


Hysteresis Width 


Output | Low 


Voltage | High 


Maximum Input 


Index Sensor Bias 


Thermal Shut—Dwon 
Operating Temperature 
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TA8463F 


TEST CIRCUIT 1 Iccl, Icc2, VREG 


TEST CIRCUIT 2 Vy, CMR 


O5V 


10kQ 
Oo 05Vv 
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TA8463F 


TEST CIRCUIT 3. Groo, Vref, VuFrcs Vorc 


ae a we 


TEST CIRCUIT 4 VinT-H, VINT-L, IA- 


~O5V 


10kQ 10kQ 
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TA8463F 


TEST CIRCUIT 5 vws-th, Ims, VstT-th, Ist 


9 5V 


Ed fx =493 kHz 


ii 
A 


100pF 


TEST CIRCUIT 6 VpwM H, VPWM M, VpwWM L 


lL: 250Hz 
f~M: 360Hz 
H: 460Hz 


~0->5V 


=939—— 


TA8463F 


TEST CIRCUIT 7 Vsat U, Vsat L, VSB-SAT 


i al 


10kQ 1OkQ 


0.5V 0 


Ilall Sensor Input 


TEST CIRCUIT 8 Tidx, VCMRs VTHs VidxLs VidxH 


tae 


Os 
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TA8463F 


APPLICATION CIRCUIT 


Voc=5V 


“| 


OAT HF X 3 


oe NBY 


MATRIX 


at 0.014P 82k 
—WWv- 


82kQ 0.02 24F 


PWM 


IND 
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TA8464K 


DUAL POWER OPERATIONAL AMPLIFIER 


The TA8464K is a dual power operational amplifier 
with the output current 1.2A MAX. 

This amplifier is usable for CD player arm driver, 
brushed motor forward/reverse rotation control 
driver, and FDD/HDD voice coil motor. 

Furthermore, this amplifier is best suited for LDP 
focus tracking actuator driver because of its high 


through rate. 


. Provided with a Current Limiter. 

. High Output Current : Ig MAX(peak)=1.2A 
. Internal Phase Compensation Type. 

. Less Crosstalk : Cp=55dB(Typ.) 

- High Slew Rate : Sp=1.0V/us(Typ.) 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 


Weight 


Supply Voltage Veco» VEE £18 


Output Current TO(peak) 1.2 


Power Dissipation Pp 12.5 (Note 1) 


Operating Temperature Topr -30~75 


Storage Temperature Tstg -55~150 


Note 1. Tc=25°C 
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HSIP10-P 


2.472 (Typ.) 


$$$ ccs TARAGAK 


ELECTRICAL CHARACTERISTICS (vec=15V, VgR=-15V, Ta=25°C) 


CHARACTERISTIC TEST CONDITION 


Supply Current 


Input Offset Current 


Input Bias Current 


Input Offset Voltage 


UERES Voc=t15V, To=300mA 


Lower 


Upper 


Vec=tev, TQ=1A 


Lower 


Input Common Mode 
Voltage Range 


Common Mode Rejection 


Ratio Vin=-10~10V 


Supply Voltage Rejection 


=~ =6hx~ om 
Ratio Vcc=-VEE=6~15VE1V 


Slew Rate 


Output Limiting Current 


Crosstalk 


Slew Rate Symmetry Pisa Ames See 


BLOCK DIAGRAM 


VSENSE 2 @) 


#2543 


TA8464K 


INFINITE HEAT 
SINK 

80 cm? X 2mm AC 
HEAT SINK 
18cm? X 2mm Ag 
HEAT SINK 


NO HEAT SINK 


POWER DISSIPATION 


APPLICATION CIRCUIT 1 


O Vec 


© OUT 1 


fo) < 
Vv =. 
IN 1 £ = 
=} 
o 
(Note 1) (Note 2) 
(9) O OUT 2 
ie 
VIN2 bea = 
8) ~ 


(Usable at a Single Power Supply) 


O VEE 


0.7(V) 


RSC(Q) (A) 


(Note 1) Isc 


(Note 2) If crosstalk is recognizable remoarkably in applications above 80kHz, 
change a capacitor to one having a value of about 0.33uF as a compensating 


circuit. Further, no resistor is needed in this case. 
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TA8464K 


APPLICATION CIRCUIT 2 


APPLICATION CIRCUIT 3 


150kQ 


=940-= 


TA8464K 


TEST CIRCUIT 1 


Slew Rate, Symmetry SL' 


f=38kHz 
Duty : 49:51 and 51:49 
Measured Value M=M14+M2 
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TA8466F 


3 PHASE HALL MOTOR DRIVER 


The TA8466F is 3 Phase Hall Motor Driver IC for 


VCR Deck cylinder motor drive. 


» Low Noise by Soft Switching Drive 

. Forward Drive 

- Small External Condensor Capacity 

. Operating Supply Voltage Range : Vcc=7~17V 
« Hall Sensor Input : Vy=30mVp—-p 


HSOP16-P-300 


» Protect Diodes equipped for all inputs 


» Built-in Internal Reference 
» Built-in Thermal shut down circuit Weight : 0.50g(Typ.) 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UN 
Supply Voltage Vec 18 za 
i 


Power Dissipation 


IT 
v 


8.3 (Note 2) 
~30~75 


Operating Temperature 


Storage Temperature 


Note 1 : No Heat Sink Note 2 : Tce=25°C 


BLOCK DIAGRAM 
Vcc 
(Note) 
La . However pin 4 voltage is 
(ems same as V in 4 is to 
Vv eal MAT RIX Lb CC» P 
ned ez be opened. 
Le 
- Also pin 6 is to be opened. 
POSITION SENSING RF - Pin 14 is N.C, pin. 
CIRCUIT 


+ = F = F = 
Ha Hb He 


Hall Signal Input 
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TA8466F 


ELECTRICAL CHARACTERISTICS (Vec=12V, Ta=25°C) 


CHARACTERISTIC SYMBOL 


TEST 
CIR-| TEST CONDITION 
CUIT 


Icc1 


Icc3 
Ref. Voltage 


Vin=0V 


Control Gain Gy 


Control 


AMP. Input Current 


Ref, Voltage Ripple 
Rr 


Rejection Ratio 


Upper Side 1 Sten U 


Cut-off Current 
Lower Side TOL(L) 


Upper Side |Vgat(U) 


Saturation Voltage 


Lower Side |Vsat(L) 


Gain Difference AGy 


Residual Output Voltage VOR 


Input Voltage Range VH 


Common Mode Voltage 


Range 


Input Offset Voltage 


Thermal Shut Down Circuit 
Operating Temperature 
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TA8466F 


TEST CIRCUIT-1 


Iccl, Icc2, Icc3 


Hall Sensor Input 


TEST CIRCUIT-2 


Vreg, Gy, Tin, Rr, AGy, Vor 


3.5V 


Hall Sensor Input 
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6 eae nn nae 


TEST CIRCUIT-3 


ToL(U), ToL(L) 


Hall Sensor Input 


TEST CIRCUIT-4 


Vsat(U), Vsat(L) 


Hall Sensor Input 


* Note: Vcc shall be impressed while hall sensor signal is applied to input. 


Otherwise through current will flow. 
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TA8466F 


1. CONTROL INPUT CIRCUIT 


OUTPUT 


VarF=Rp- Ip 
Ver (=RF + IL) of feed back voltage is feed backed to negative input of control 
amplifier internally. 


(Note) 


2 terminals (QB), @) pins) are provided for RF terminal to decrease the 


interference caused by internal common impedance. 


INPUT-OUTPUT CHARACTERISTIC 


. Gain Double 
Veco— V 

i a AS RL: Output Coil Resistance 

Rp + 2+*Ry, 

VcE(sat): Output Saturation Voltage 


(Upper and Lower Side Total) 


(A) 


Iz 
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TA8466F 


APPLICATION CIRCUIT 


Note 


Note 


Note 


Note 


Note 


——O Voc=l2V 


CONTROL 
SIGNAL Note 2 
INPUT 0.22 uF 
Note 4 
ion 0.068 #F 
NY 
= 
' 
' t 
HALL ' i L | 
SENSING g | 
i | 
Lij-_- 2 e wee J 
O 
Power Supply for Hall Sensor 
1) Recommendable value of RF is 0.3 to 52. It depends on required initial 


2) 


3) 


4) 


5) 


torque, gain, coil impedance and control voltage of Pin 5. 


To connect directly to IC Pin and GND to eliminate the influence of common 
impedance, It is required to increase the value of this capacitance for 


stable operations in case of poor wiring or patterning of PCB. 


Special care should be taken not to have a common impedance with GND line, 


RF GND and Hall Sensor GND line. 


Please select to optimum value for eliminate a virbration noise and parasitic 


oscillation. 


Hall signal input min 30mVp-p. The signal smaller than this can cause through 


current. 


=po2— 


Pp (WwW) 


OUTPUT AMP. SATURATION VOLTAGE CHARACTERISTICS 


(Vv) 


Vsat(u) 


Vsar(u) — ToCuPPER SIDE) 
1.6 
1.2 | 
0.8 
0.4 
0 
0 0.2 04 0.6 08 
1g (A) 
Pp se Ta 


THERMAL RESISTANCE 


Ren(j-c) = 15°C 7W 
Rtn(j-a) = 140°C 7W 
> 60X30 1.5mm PCB MOUNTING, 
COPPER AREA ABOVE 50 % 
@ NO IWEAT FEN 


—=Jogs 7? 


TA8466F 


VsaT(L) — IOCLOWER SIDE) 


1.6 
1.2 
0.8 
0.4 a 
0 
0 0.2 0.4 0.6 
Ig (A) 


0.8 


TA8473F 


TENTATIVE DATA 


FAN MCTOR DRIVER IC 


The TA8473F is a fan motor driver IC. 

The output current is 0.4A (AVE) and all functions 
needed for fan motor driving have been incorporated 
into 1 chip. 

This LC is provided with the function to automatically 
change the motor speed by detecting ambient 
temperature through the externally mounted thermistor. 


Furthermore, the TA8473F is provided with the noise SSOP16-P-225A 


reduction terminal, the FG terminal to output pulses 
proportional to the motor speed and the RD terminal Weight : 0.14g(Typ.) 
to detect the motor status. 
. Built-in automatic self rotation recovery circuit after release of motor locking. 
» Thermal shutdown circuit incorporated. 
. Operating voltage : 6~13.8V 
2 kind of speed of full-speed and half-speed are variable according to ambient 
temperature. 


Speed change point temperature is externally settable. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL 


Output Terminal Breakdown Voltage VCER 


Operating Supply Voltage VcC(opr) 


: AVE lO(ave) 
PEAK 


Output Current 


RD Output Current 


FG Output Current 


Hall Input Voltage 


Power Dissipation 


Operating Temperature 


Storage Temperature 


(Note 1) t=0.l1lsec 
(Note 2) Tj=-25~150°C 


(Note 3) This value is obtained by 50x 50x1.6mm PCB mounting occupied 
in excess of 40% of copper area. 
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TA8473F 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=12V) 
CHARACTERISTIC SYMBOL TEST CONDITION 


Supply Current Vcc=12V, OUTL"ON" 


Io=0.1A, Tj=25°C 


Output Saturation 


ereses Lo=0.3A, Tj=25°C 


Ip=1.2A, Ti=25°C 


‘|Discharge iF 


Current 


Charge fF 
Current 


Discahrge 
Voltage 


Recovery Charge i 
Circuit Voltage 


Time Constant C=0.22uF, ON Time 
L 


Duty 


— 
Hall Input 
Voltage | 


Hysteresis | 


Offset i t 


Voltage 
Current 


1 
| 
Operating 
RD Output Saturation Vv 
Voltage sat (RD) 


De Potential - 
TG Output Saturation 
ue Vsat (FG) 


0 


[Input Bias 


Terminal 


Voltage VTH RTH=10kQ 


Full Speed RTH(FS) | Ryef=LOk2 


Half Speed RTH(HS) Rref=10k2 


Termal Shutdown 
Operating Temperature 


Tsp 
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TA8473F 


BLOCK DIAGRAM 


FUNCTION 
OUTPUT 
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APPLICATION CIRCUIT 


(External Parts) 


1 


2 
3 
4 
5 


Oo ON DS 


10 
11 


CH 


csc 


Ra 


Rref 
Reg 
Rrd 
CBl 
CB 


(0. 1uF) 
T.B.D 
0.22uF 
2kQ 
T.B.D 


(10k2) 
10k2 
10k2 
(0.01uF) 
(0.01uF) 


TA8473F 


TA8473F 


The Half-speed is decided by CH and RH 

Insert this if a noise comes in from the Power Supply. 
Capacitor for burning protection circuit. 

Hall sensor bias resistor. 


Resistor for adjusting temperature at which the motor 
speed changes. 


Thermistor 

Reference resistor 

Pull-up resistor 

Pull-up resistor 

Capacitor for noise reduction 


Capacitor for noise reduction 
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TA8529F 


STEPPING MOTOR DRIVER 


TA8529F is Bipolar Stepping Motor Driver IC 
designed especially for low operating voltage use 


FDD and other portable equipments. 


. Bipolar Stepping Motor Driver 
. Low Saturation Voltage Type 
Saturation Voltage $0.95 V at I9=400mA 
1,2 and 1-2 Phase Excitation Dtive Available 


Stand-by Mode Available as 


Icc Stand-by S15uA 
Built-in Punch Through Current Restriction Weight : 0.79g (Typ.) 
Circuit 
. Output Current Up to 500mA (PEAK) 

Sealed in PFP 20 SM Package 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC 1 SYMBOL 


Vccl 


Supply Voltage 
Vcc2 


Output Current 10 (MAX) 


Input Voltage VIN 


Power Dissipation 


PD 
Operating Temperature -30~75 
Storage Temperature 


Recommendable Operating Voltage 
Vcoc1=4.5~5.5V 
Vcoc2=4.5~13.2V 
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TA8529F 


THERMAL RESISTANCE 


Rth(j-c)=13°C/W 
Rth(j-c)=130°C/W 
@ INFINITE HEAT SINK 
@ 50x50 Imm Fe 

PLATE MOUNTING. 


\2 NO HEAT SINKING 


POWER DISSIPATION Pp (W) 


AMBIENT TEMPERATURE Ta (°C) 


BLOCK DIAGRAM 


OBL OBH 
EBL Yee? 
BRIDGE BRIDGE 
OBH OAL 

DRIVER 
OBL OAH 
EB2 OAL 
INA OAH 
Ne STAND-BY cat 
2 CIRCUIT 
INA EA1 
oF INPUT 
INB Vv, 
Cl 
CIRCUIT Moe ct 
SELECT 
SB (10) CIRCUIT MODE 
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TA8529F 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec1=5V, Vec2=12V) 


CHARACTERISTIC SYMBOL TEST CONDITION 


VSB=5V, Output open 


Vsp=5V, Output Open 
© =5v, M ,@ , G =ov 
VSB=5V, Output open 
© , @ =5V, @ , @ =0v 
Output open Vsp=OV 
Tec2 © =5V, @, @ , G =Ov 
Iccl Output open Vsp=0V 
Tec2 © , @ =5vV, ® , G =0v 
Icci Output open Vsp=0V 
Tec2 VMoDE=0V, OD OE =0v 
VINH 


Supply Current 


©,@,0,@QPIn 


VINL 


Input Operating VSBH 
PIN 


Voltage VSBL 


VMODEH @ Ve 
| VMODEL | 
TINH Vin=3.5V |@,0%,8, 
LINL VIN=0.4V | @ PIN 


(9 PIN 


Input Current 
ISBH Vsp=3.5V 


ISBL VsB=0.4V 


VsatHl I9g=100mA 


Output Saturation VsatH2 To=400mA 
vOntSee Vsathl To=100mA 
Vsatl=VsatHl+VsatLl VsatL2 T9=400mA 


Vsat2=VsatH2+VsatL2 Vsatl TQ=100mA 


To=400mA 
Diode Forward Voltage Tp=400mA 


Delay Time IN-¢ 
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SS RS SS a Omneenarswress | fh ft A 2) OF 


LOGIC DIAGRAM 


OUTPUT 


4 
Zz 


OPERATION 


OPERATION 
OPERATION 
OPERATION 
OPERATION 
OPERATION 
STABD-BY 


A 
L 
H 
L 
H 
L 
L 
xX 


X: Don't Care 


eo: High Impedance 
TIMING CHART 1 


H 
INA | | | | | 
L 


H 
INB 
L 
INB 
L 
SB 
L 
OAL | tpLH 
Vs1 
is Vs2 
OAL tpHL 
Vs1 
Vs2 
OBL t pHL 
Vs1 tH 
Vs2 
OBL | | tenn 
Vs1 
Vs2=Vcc2-VsatH tpLH * 404s 
Vsi=Vsat L toHL + 54s 


i 300) = 


TA8529F 


TIMING CHART 2 


H 
INA | | | | | 
L 


es ee ee ee 


H 
SB ae / ee ae 
L 


Vs2 
OAL 

Vs1 

Vs2 
OAL 

Vs 

Vs2 
OBL 

Vs 

Vs2 
OBL 

Vs 
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ET St SSS TA8529F 


APPLICATION CIRCUIT 


1. 1,2, 1-2 PHASE (INA, INB, INA, INB) 


5V/12V ay 
OG 
Qo) ©) ho Etod C3) 
TA8529F 
EPO Ry 
DB OB 
as INA 
INB 
INA 
2. 2 PHASE (INA, INB) 
5V/12V 5V 


odbokhods 


TA8529F 
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TA8529F 


3. POWER SAVE APPLICATION CIRCUIT 


5V/12V 


H : STAND-BV 
ON ! Vpp 
OFF : POWER SAVE 


TF] Gs) G4 


TA8529F 
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TENTATIVE DATA 


STEPPING MOTOR SYSTEM DRIVER 


TB6500AH is Stepping Motor System Driver IC 
incorporates Dual Bipolar Stepping Motor Drivers, 
DC Motor Driver and Serial to Parallel Signal 
Conversion Circuit (12 bit Serial to Parallel Shift 
Resistor with Latch) which control the 3 Output 


Drivers states by menas of Input Serial Signal trains. 


. 2 Bipolar Stepping Motors and 1 Brush DC Motor 


(or Solenoid) are controlled by input serial 


TB6500AH 


signal trains and latch signals. Weight : 9.9g (Typ.) 


» Output Current up to 0.8A (for Stepper) and 
0.6A (for DC Motor). 
. PWM Chopper type Stepping Motor Drivers. 
« All C-MOS Compatible Inputs. 
. Operating Supply Voltage : Vy=0~27V 
Voc=4.5~5.5V 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage (Motor) 


Supply Voltage (Control) vec 


VIN 
Io1, 102 
To3 


Input Voltage 


Output Current 


Power Dissipation Pp 


Operating Temperature 


Storage Temperature 
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TB6500AH 


PIN CONNECTION 


(TOP VIEW) 


PG-CD 
NF D 
OuUT-D 
OUT-D 
ose 
STROBE 
CK 
S-IN 
OUT-A 
OUT-A 
NF A 
VYM-ABCD 
PG-AB 
NF B 
OUT-B 
OUT-B 
OUT-E 
VREG-E 
VM-E 
Vec 

SG 
OUT-E 
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TB6500AH 


Ta 


Pp — 


Rih(j-c)=1L5C/W 


=25°C/W 


Rtn(j-a) 


125 150 
Ta (C) 


100 


50 
AMBIENT TEMPERATURE 


25 


Cs) 


t 


PULSE WIDTH 
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TB6500AH 


BLOCK DIAGRAM Yec VM- ABCD 


ao 
z 
nw 
i} 
ao 
Zz 
~”n 
4 
3 
wo 
ie) 
WH 
WH 


o 


ed 

ia . 
ne 
s 


ACE 
aan 
= 


il 


oon 
roll: 

‘= 

Ly 


x 
i 
por! 
© 


Annan 
mann 
an it 
— 
a oo 


i 


vt Roce 


G2) 
OUT 3 C) 

Qu 

(is) VREG-E 


Table 1 


2 
ial 
i=] 


(21) (1) O55 


Qa 


Note 1 : Capacitance 
Terminal is required to change to optimum value 
for noise elimination and also required to Pin 21 (SG) | Pin 20 (Vcc) 
connect directly to each Power Supply Terminal 
(Vcc, VM) and the corresponding GND Terminal 
(See Table) for stable operations. Pin 1 (PG) Pin 19 (Vy—E) 


POWER SUPPLY 


Pin 13 (PG) Pin 12 (VMapcp) 


Note 2 : Heat Fin is connect to GND terminal with Low 
Impedance. 
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TB6500AH 


INPUT SERIAL PULSE TRAIN (8 PIN) AND POWER OUTPUT STATES 


SERIAL INPUT 


SIGNAL TRAIN CONTROL OPERATION 


INPUT eee MODE 
El E2 E E 
co eo 


STOP 


DC Motor Control 
CW/ CCW 


CCW/CW 
BRAKE 


Stepping Motor 2 Chopping Rate Vref=0.85V Typ. (at "HR" Mode) 


Control (Vref CD) =0.65V Typ. (at "L" Mode) 
Stepping Motor 1 Chopping Rate 


Vref AB 
Control (Vref AB) 


Stepping Motor 2 Control (OUT C,D) fu fu |e [= [stor | 
= 


MODE 


| = |stor__| 


Bl, B2*B, B Cl, C2#C, C 


Dl, D2*D, D are all the same. 
Stepping Motor 1 Control (OUT A,B) 


INPUT SERIAL PULSE TRAIN TIMING CHART 


STROBE | | 
SN TUR EKER EXEXER EAE AERO 
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TB6500AH 


RECOMMENDED OPERATION CONDITION 
CHARACTERISTIC SYMBOL TEST CONDITION 


Supply Voltage (Control) { Vcc 


Supply Voltage (Motor) | VM 
Input Voltage VIN 


Tout A,B,C,D 


IOUT 


£CLOCK 

Clock Frequency Ta=0~70°C, Vec=5V 
[ £ STROBE 
tw CLOCK 


tw STROBE 


VM=24V 


Clock Pulse Width 


Data Set Up Time 


Data Hold Time 


PWN Oscillation Frequency 
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TB6500AH 


ELECTRICAL CHARACTERISTICS 


OUTPUT STAGE (Ta=25°C, Vcc=5V, VM=24V) 


CHARACTERISTIC SYMBOL TEST CONDITION 


Operation Power Supply 
oltage 


VM (opr) 


VCE(SAT) 


Output-VyM 
Upper ToutT=0.5A 
VCE(SAT TIout=0.7A 
( ) oY Out put—NF 


Lower Lout=0.5A 


Saturation Voltage 


VCE(SAT) TouT=9. 5A 


Output—Vy 
Upper TouT=0.3A 


VCE(SAT) TouT=0.5A 


Output-NF 
Lower TouT=0. 3A 


Output Leak Current 


Clamp Diode Forward 
Voltage 


Ech Output Voltage 


Reference Voltage 


Reference Current 


—d71— 


TB6500AH 


SMALL SIGNAL STAGE (Ta=25°C, Voc=5V, Vy=24V) 


CHARACTERISTIC TEST CONDITION 


Operating Supply Voltage 


CK, STROBE, SIN: Open 
CK:1MHz, S—IN:1/2CK 


Output On Mode 
CK:1MHz, S-—IN:1/2CK 


Output Off Mode 


Output Open 


Quiescent Current 
Output On Mode 


1 
Maen Output Open 


Output Off Mode 


CW, CCW, BRAKE 
Output On, Output Open 


Input Voltage CK, S-IN, STROBE 


VIN=5.4V 


TIN(L) Vin=0.4V 
Tj=40~125°C 
Vref (H) Vref IN=H |0.75 
Cosc=3300pF 
RnF=3. 32 


L=19, 5mH 


Input Current 


Chopping Voltage Level 


Vref (L) Vref IN=L 0.55 


Vref Level Differential 


Voltage Vref Vref (H)-Vref (L) 


Reset Voltage VcCcR 


Min. Reset Pulse tVCCR 


Min. PWM Frequency fPWML | 


Max. PWM Frequency f£PwMu 


TSD(ON) 


Thermal Shut Down 


Differential Temperature Tsp(ON)-TSD (OFF) 
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TB6S00AH 


AC CHARACTERISTICS (Ta=25°C, Vcc=5V, Vy=24V) 


TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 
CUIT 
f 
Clock Frequency EEOES 


£ STROBE 


Clock Pulse Width 7 
tSTROBE 
ra . tsuCLK-S.IN 
tsuST-CLK ] 
: UhCLK-S.1N 
thST-CLK 
tpLH [ 
Output Propagation Time 7 |STROBE-OUT 
Vcc-R-OUT 
Max. Clock Rise Time 
Max, Clock Fall Time 
Output Rise Time 7 RL=400, CL=15pF 
Output Fall Time 
Ech Output Dead Time Rp=1002, CL=15pF 
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TB6500AH 


TEST CIRCUIT 1. Vgatu-1,2, VsaTL-1, 2 


un 
< 


+ 
INPUT Note 1 m 
1 


Hi 


O® t 
i‘ @) 


TB6500AH 


© 
© 
Q@OQ 


BDOOOOO 


O ony fe re O 
ROSA 
(A) s e, oO Oo 
15V 


[es 
(&) 
7 
©) 
©) 
©) 


Note 1. Sets Output Transistor active with Input mode select. 
Note 2. Calibrate Output Current becomes 0.5A (or 0.7A) with this resistor. 
Note 3. Calibrate Output Current becomes 0.3A (or 0.5A) with this resistor. 


TEST CIRCUIT 2. IoL-H, Iop-L 
INPUT Note +f 


H 


TB6500AH 


30V 


QOQOQQOOO® 
DOOOOOOOS 


7 30V 


Note. All "L" level S-IN signal, normal CK and Strobe signals are required to measure. 
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TB6500AH 


TEST CIRCUIT 3. Vp-y1,2, VF-L1,2 


“Pond 
One 


TB6500AH 


Note. 


Not to take a GND with any non-connecting Pins. 


TEST CIRCUIT 4. Icc1,2, Im:ABCD-E, fpwML-H 


INPUT 


j——= 7 


TB6500AH 


Frequency 


Counter 
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TB6500AH 


TEST CIRCUIT 5. Irnu, IrnL,» VINHs VINL» VccR 


CLK S-IN ST 


TB6500AH 


TEST CIRCUIT 6. Vref, VrefL, AVref 


INPUT Note +f 


7) (2) @)_@) 


H 


19.5mH 
yt 


19.5mH 


TB6500AH 


3.3.0 
19.5mH 


eadd eee 


19.5mH 
RNF 


: Tore 


300pF 
RNF 
3.3.2 


| 
t— 


Note. Hold the state (2 phase excitation mode) and measure. 
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TB6500AH 


TEST CIRCUIT 7. 


= 
{A 
OO) ® 
<1 


ae, 
Cy) 
TB6500AH ale : 2 
© 
ea 


oY O® 


=D 


bo 


AC ELECTRICAL CHARACTERISTICS 


7-1 CLOCK-DATA 


90% 
50% — tcLock 


t CLOCK 
CLOCK 50% 


DATA 


7-2  STROBE-CLOCK 


STROBE 


CLOCK 50% 50% 


tsu ty 
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7-3  STROBE(CLOCK)-OUT 


STROBE 
(CLOCK) 


OUT 


GND 


Voc 


OUT 


YM 


GND 


50% 
(teLock) 


—=o19— 


50% STROBE 


OUT 


“STROBE 


50% 
( tcLock) 


TB6500AH 


50% 


90% 


50% 


10% 


TB6500AH 


OUTPUT STAGE 1, 2 1/2 circuit 


& VM-ABCD 


a Dopp ii 


L 
vie 
vy, 

P+ 


rl }> 


>o 


Vref AB 
Vref Hp) osc 


ro 


14, 25, 2 
f& gNFA,B,C,D PG 
Zz 


©) 
STOP | ~ 


CW/ CCW 


+ 


ccW/CW 


STOP 


+ _ 
Note 1. In case of Comp. <Comp. , Upper side Power Transistor turned off. 


Note 2. Free wheeling diode connects between Output A terminal and GND is required 
for stable operations. And also recommend to connect free wheeling diodes 


other Output terminals for reliable operations. 
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TB6500AH 


QUTPUT STAGE 3 


IN El 


IN E2 


FUNCTION 


INPUT 


IN El | IN E2 OUT E | MOTOR 


STOP 


cW/ CCW o : High Impedance 
CcW/CW 
BRAKE 


INPUT STAGE (CK, S-IN, STROBE) OSC STAGE (OSC) 


Voc | Vee (20)— 
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TB6500AH 


APPLICATION CIRCUIT 


TB6500AH 


24V = Vy 
* ABCD 


Note. Care should be taken not to have a common impedance with Output Current pass 
of each Motor (NF A, NF B for Motor 1, NF C, NF D for Motor 2 and PG for DC 
Motor) and any other signal lines. 
And recommend to take One Point GND with each Output Current pass and 


corresponding PG terminal. (See Table 1 of Block Diagram) 


—382— 


TB6504F 


PWM CHOPPER TYPE BIPOLAR STEPPING MOTOR DRIVER 


TB6504F is PWM chopper type sinusoidal micro step 

bipolar stepping motor driver. 

Sinusoidal micro step operation is accomplished only 

a cleok signal inputting by means of built-in jard 

ware. 

. 1 chip bipolar sinusoidal micro step stepping motor 
driver. 

. Output current up to 150mA 

» PWM chopper type. SSOP24-P-300 


» Structured by high voltage Bi-CMOS process 


technology, Weight : 0.32g¢ (Typ.) 
» Forward and reverse rotation are available. 


. 2, 1-2, W1-2, 2W1-2, phase 1 or 2 clock drives are selectable. 

. Package: SSOP24-P-300 

. Input Pull-up Resistor equipped with RESET and ENABLE Terminal: R=200kQ(Typ.) 
. Output Monitor available with MO. 1) (MO)=t2mA MAX. 

. Reset and Enable are available with RESET and ENABLE. 


MAXIMUM RATINGS (Ta=25°C) 


Supply Voltage VM(opr) | Vcc-0. 3~10 


VM (max) 


TO (max) 
To (0) 
Input Voltage VIN 


Output Current 


Power Dissipation Pp 


Operating Temperature 


Storage Temperature 


Feed Back Voltage 
* No heat sink 


** With heat sink (50X50X1.6mm Cu 102) 
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TB6504F 


BLOCK DIAGRAM 


REF IN (4) > 


REF IN? H 


Vyp= OSV TYP. 


REF IN: L 


Vue 0.25 Vv TYP. 


CURRENT 


DECODER 


ENABLE 


RESET 


DECODER 


OUTPUT 
CURRENT 
CONTROL 


DECODER 


ENABLE 


RESET 


OUTPUT 
CURRENT 
CONTROL 


SG PG-A 
(Signal GND) 


Pull-up Resistance 20 , 21 pin : 200k2 


(Power GND A) 


VMA 


Ta 
BRIDGE 


DRIVER 


BRIDGE =e 


DRIVER 


e 


RNFB YNF 
PG-B 


(Power GND B) 


6 , 18 pin : Non Connection 
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INPUT 


TB6504F 


cw/CCW 
— 


ENABLE 


LE 


CW 


INHTBIT 


CCW 


INHIBIT 


ccw 


INHIBIT 


CW 


INHIBIT 


INITIAL 


2 Phase 


1-2 Phase 


W1-2 Phase 


2W1l~2 Phase 


Z : High impedance 


X : Don't Care 


INITIAL MODE 


MODE Tout (A) 


2 Phase 100% 


1-2 Phase 100% 


W1I-2 Phase 10024 


2W1-2 Phase 100% 


a 


PIN CONNECTION (TOP VIEW) 


cki gi 2a fcke 
M1 C2 30 cw/cew 
M23 22D ose 


REF IN (4 ENABLE. 
NC S-GND 
Vee NC 
Ymp 8 VMA 
BB Da 

PG-B EG 10 [PGA 
NVBE1L DNFA 
OBI: 2A 


Note. NC: Non connection 


TB6504F 


RECOMMENDED OPERATING CONDITIONS (Ta=-10~70°C) 


CHARACTERISTIC SYMBOL 


Supply Voltage 


TEST CONDITION MIN. 


Output Voltage 


Output Current lout ree er aon a 
Input Voltage VIN Vcc 
P53 fe | 
es aT 


O56 Frequency F tose | 00 | 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Voc=5V, Vy=8V) 


CHARACTERISTIC SYMBOL TEST CONDITION Ne MAX.| UNIT 


VIN(H) M1, M2, CW/CCW, REF IN 
Input Voltage ENABLE, CK1, CK2 


Low VIN(L) RESET 


Input Hysteresis Voltage VH 


Ml, M2, REF IN, 
Vin=5.0V 

RESET, VIN=9V, ENABLE 
PAPE SCUESHE TIN-L(L) INTERNAL PULL-UP 


TIN-1(H) 


RESISTOR 


TIN-2(L) SOURCE TYPE, Vyy=O0V 
Output Open RESET:H 
ENABLE: L 
(2,1-2 Phase 


Iccl 


excitation) 


Output Open (W1-2, 


Quiescent Current 2W1-2 Phase excitation) 


RESET:H, ENABLE:L 


RESET:L, ENABLE:L 
RESET:H, ENABLE:L 


—d86— 


——___.n— RR _-1B6504F 


ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, Vz 8v) 


CHARACTERISTIC 


Comparator Reference 
Voltage 


SYMBOL 


TEST CONDITION 


VNF (H) 


REF IN H 
RNF=52, Cosc=0.0033uF 


VNF(L) 


REF IN L 


RNF=2.52, Cosc=0.0033uF 


Output Diffirencial 


B/A, Cosc=0.0033uF 
RNF=2.52, REF IN=L 


VNF (L) /VNF (H) 
Cosc=0.0033uF 


OUTPUT BLOCK 


Output 
Saturation 
Voltage 


ITou=-40uA 


ToL=-40uA 


ToutT=0.12A 


IouT=0.06A 


Diode Forward 
Voltage 


LouT=0.12A 


Output Dark Current 
(A+B Channels) 


ENABLE H Level 
RESET : L Level 


NF Terminal Current 


ENABLE L Level 
RESET H Level 
Output Open 


ENABLE : L Level 


RESET : H Level 


Output Open 
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ELECTRICAL CHARACTERISTICS (Ta=25°C, Vec=5V, Vy=8v) 


OUTPUT BOLOCK 


CHARACTERISTIC 


SYMBOL 


CONDITION 


area 
2W1-2¢4 | w1-2¢ 


2W1-24 | - 


2W1-2¢ | W1-2¢ 


2W1-2¢ = 


2W1-2¢ | W1-2¢ 


2W1-2¢ - 


L 
2W1-2¢ | W1-2¢ 


2W1-24 | - 


2 Phase 


Feed Back Voltage Step 


Note 1. Maximum current (6=0) 


excitation mode 


VECTOR 


100% 


REF IN : L 
RNF=2.52 
Cosc=0.0033nuF 
L=10mH/R=0.52 


A 
0/8-1/8 
A 
1/8-2/8 
A 
A 
A 


oe 


REF IN: L 

RNF= 2.52 
3/8-4/8 

Cosc=0.0033uF 
4/8-5/8 


A 
5/8-6/8 
A6 
6/8-7/8 


= 
Q= 
= 
6= 
9= 
6= 


2W1-26 : 2W1,2 phase excitation mode 


W1-2¢ : W1,2 phase excitation mode 


1-24 : 1,2 phase excitation mode 
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ELECTRICAL CHARACTERISTICS (Ta=25°C, Vcc=5V, Vy= 8V) 


TEST 
CHARACTERISTIC SYMBOL |CIR- TEST CONDITION 
CUIT 
2W1-2¢ | W1-2¢ 
2W1-2¢ | - 
L 4 P 
2wW1-2¢ | w1-2¢ . 
cee cee aie Coge=0.0033uF 
2W1-26 | W1-2¢ OSCE v 
ara ee L=20mH/R=60Q 
2W1-2¢ | W1-2¢ 
2w1l-2¢ | - 
2 phase 
excitation mode 


RL=22, VNF=O0V 
CL=L5pF 


CK~Output 


Output Tr Switching 
Characteristics 7 |OSC~Out put 


RESET~Out put 


ENABLE~Output 


Output Leakage Upper Side 


Current Lower Side 


6 


Note 1. Maximum current (68=0) : 100% 
2W1-24 : 2W1,2 phase excitation mode 
W1-24¢ : W1,2 phase excitation mode 


1-26 : 1,2 phase excitation mode 
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TB6504F 


Pp — Ta 


@ NO HEAT SINK 
@) HEAT SINK 
(50X50 X16mm Cu 10%) 


POWER DISSIPATION Pp (W) 


0 50 100 150 200 
AMBIENT TEMPERATURE Ta (7) 
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TEST CIRCUIT 1 


VIN(H) > (L); 
TIN(H), (L) 


TB6504F 


TEST CIRCUIT 2 


Icc, IM, INF 


is 


TB6504F 
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TB6504F 


TEST CIRCUIT 3 


VNF(H), (1) 


ct 
; 
> 
Rachel 

Le 

20m 7600 
10mH/0.50, 


Q ely 
RESET 
tke C4) 
ce M1 DB oe aac 
< o 2 EY L@ 
O-—-O (3) & & oc” 
Q ae 
oO 


TEST CIRCUIT 4 


VCE(SAT) Upper, Lower 


e 


qos 
Q ACG 


(i) Vu 
(a) 
2 RESET 
ee (20) 
a M1 
too C2) ~BO504F 
O M2 Note 
too“) 
2 aia 
ENABLE 
: (2) ©) 
| cs cg REF IN 
Ore (4) SG PG 
a SY O® 
eae 4 


Note. Calibrate output current becomes 0.06A (or 0.12A) with this resistor. 
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TEST CIRCUIT 5 


VF-U, VF-L oo 


TB6504F 


Note. Not to take a GND with any non-connecting Pins. 


TEST CIRCUIT 6 


Tous LOL 


TBE504F 
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AC ELECTRICAL CHARACTERISTIC 


- CK(OSC)-OUT 


CLOCK 
(osc) 


YM 


OUT 


GND 


Ctose) 


t pHL 
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200% 


50% 


10% 


tf 


TB6504F 


OUTPUT CIRCUIT 
CHANNEL ( A/B 


A) 


mop pd) | 
> 


a 


DKA Ok 
7 —— CO. 


NOISE CANCELER CIRCUIT <I PG 
15,710 


DECODER 
MAX CURRENT OUTPUT CURRENT OSC 
(+) osc (22) 
LIMIT CONTROL 


O- IN OF 


REF IN : H 
VNF=0.5V 

REF IN : L 
VuFrRO. 25V 
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INPUT CIRCUIT 
. CKl, CK2, CW/CCW, Ml, M2, REF IN : Terminals 


Voc 


To Logic 


GND 


» RESET, ENABLE : Terminal 


To Logic 


« OSC : Terminal 


Vee 


To Comparator 


GND * 


R3 
Va = (Vcc-VBE) RRL =2,15V 
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OSC FREQUENCY CALCULATION 


Sawtooth OSC circuit consists of Ql through Q4 and R1 through R4. 

Q2 is turned "off" when Vosc is less than the voltage of 2.5V+VBE Q2 approxiamtely 
equal to 2.85V. 

Vosc is increased by Cosc charging through Rl. 

Q3 and Q4 are turned "on" when Vogsc becomes 2.85V(Higher level.) 

Lower level of V 22 pin is equal to VgE Q2+VsatT Q4 approximately equal to 1.4V. 


Vosc is calculated by following equation. 


1 
——_$$ $e t 
Cosc + R1 ) 


Vosc = 5 + (l-e 


Assuming that Vosc=l.4V (t=tl) and =2.85V (t=t2) 
Cosc is external capacitance connected to pin 22 and RI is on-chip 10k resistor. 


Therefore, OSC frequency is calculated as follows. 


tl = -Cosc + RL - fn (1 -+:4) 
t2 = -Cosc + RL + fn (1 - a ) 
fosc =~5ay 7 
ttl coge (RIven (1 - 24) = RIeen (1 - 8 )) 


1 


Secon (kHz) (Cosc : uF) 
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TB6504F 


i 
vt 
° 
te) 
© 
is] 
& 


ENABLE 


Note 1. Schottky diode(U1LGWJ49) to be connected additionally between each output 
(pin 16/13/13/9) and GND for preventing Punch-through Current. 


Note 2. GND pattern to be laid out at one point in order to prevent common impedance. 


Note 3. Capasitor for noise suppression to be connected between the Power Supply(Vcc, Vm) 
and GND to stabilize the operation. 
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EXCITATION 
2 Phase Excitation (MI:L, M2:L, CW Mode) 


TB6504F 


W1l-2 Phase Excitation (Ml:L, M2:H, CW Mode) 
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er 1565045 


2W1-2 Phase Excitation (Ml:H, M2:H, CW Mode) 


[ suiataet i 7 


tO t] t2 3 ta th tO t7 U8 tH tO tL t12t13 t14t15 tl) t17t18 t19t20t21 t22t23 t24 125 26127128 129130 t31 t3e 
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ENABLE AND RESET FUNCTION AND MO SIGNAL 


ENABLE Signal disables only Output Signal. 

Internal logic functions are proceeded by CK signal without regard to ENABLE signal. 
Therefore, Output Current is initiated from the proceeded timing point of internal 
logic circuit after release of disable mode. 


Fig.1 shows the ENABLE functions, when the system is selected in 1-2 Phase drive mode. 


Fig.l 1-2 Phase drive mode (Ml:H, M2:L) 


&. SPP CALLE Leer 
Ban i eee 


RESET 
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SS er 1 BG004F 


As RESET is low, the decoder is initialized and MO is low. 


After RESET is high, the motion is resumed from next clock as shown in Fig.2. 


Fig. 2 1-2 Phase drive mode (M1:H, M2:L) 


CK 


ENABLE | 


--}-}------------- 


i) 
i} 
t 
i 
if 
1 
+ 
i 
-100 | + 
! 


S 
= 
re 
& 
re 
& 
S 
a 
2 
npn 
a 
& 


INITIAL MODE 


MO(Monitor Output) Signals is used as rotation and initial signal for stable 


rotation checking. 
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OUTPUT CURRENT VECTOR ORBIT (NORMALIZE TO 90 DEG FOR EACH ONE STEP) 


(2 PHASE ONLY ) 


Ss 
SAK 
 . 


0 22 42 a1: 72.5 84 91 100 


ROTATION ANGLE VECTOR LENGTH 


Ideal TB6504F TB6504F 
0° 100.00 


102,39 
100.22 
}___ 
101.80 
102.53 
101,81 

100,22 
102.39 [ 
100.00 


1-2, W1l-2, 2W1-2 Phase 
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TC9142AP 


Unit in mm 


QUARTZ PLL MOTOR CONTROL 


The TC9142AP is a C?MOS LSI developed for 
controlling the motor of a quartz-lock D.D. record 
player. Since an &-bit D/A converter system has 
been employed for each of the speed control system 
(AFC) and the phase control system (APC), a wide 
reduction of external parts can be made in comparison 
with conventional capacitor-type S/H systems, thus 


having realized adjustment free operation. DIP16-P-300A 


* Has built-in AFC and APC, for each of which : 
Weight : 1.00g (Typ.) 


a-bit D/A converter system has been employed. 


Speed~changeover positions are available at 

33 1/3 and 45-rpm. 

+ Crystal can be used up to 12MHz, and crystal reference dividing frequency is 
selectable from three positions of 1/4, 1/32 and 1/128 to increase the degree 
of freedom in the number of FG pulses of motor or crystal frequency, which 
allows a wide range of design to be made. 

* External oscillator makes possible fine adjustment of speed. 


* Provided with strobe reference output and reverse signal output. 


PIN CONNECTIONS 
MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING Vpp 


Supply Voltage -0.3~10.0 ; CPouT 


Input Voltage -0.3~Vppt0.3 yp U: CPIN 


Power Dissipation 300 a STROBO 


Operating Temperature ~30~75 uP. 
T P/S 


33745 
RV 


Storage Temperature -55~125 


(TOP VIEW) 
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BLOCK DIAGRAM 


XT XT Nl N2 CPour 


oe 
N 
Cc 


RYSTAL 
REFERENCE 


CRYSTAL DIVIDER 


OSCILLATOR 
OUTPUT 


FG 
SYNCHRONOUS 
CIRCUIT 


SCHMITT 
CIRCUIT 


33/45 STROBO 


TIMING DIVIDER [7—) 


(12 BIT) : 


SPEED MONITOR 
& REVERSAL 


SENSING 
CIRCUIT 


SENSING 


CIRCUI 


GND 


dV¥cvl69L 


TC9142AP 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vpp=7.5V, Ta=25°C) 


CHARACTERISTIC SYMBOL | CIR- TEST CONDITIONS 


vpp(1) X'tal=6Mliz 
Operating Supply SEINE 
Voltage X'tal=12MHz 
Ypp(2) CPIN=3.OMHz 


Operating Supply Ipp X'tal=12MHz 
Current CP IN=3. OMiz 


f£MAX(1) Vpp=5.0~7.5V 
sa Vppe7.5~9.5V 


Operating 
Frequency 
Range f£MAX(3) 


EMAX(4) Vpp=7.5~9.5V 
TGIN Operating £ Vpp=5.0~9.5V 
Frequency Range FG Vin=0.5Vpp 


Vpp=5.0~7.5V 


I'GIN ‘ Vpp=5.0~9.5V ry 
TRpOe Operation VIN(1) fFG~10kHz, Sine Wave 


Anplitude |Non- : : 
FGIn Threshold Vpp=5.0~9.5V, At time 0. 
Voltage Range VTH (FG) of DC connection 0. 2xVpp 8xVpp 


Max. 
Deviation % 5.0~9.5V, I 0 
DDFI-U~9.OV—, = 
Resolution oe pp/ 256 


Ladder 


Resistor 
Converter 


Temperature 
Drift 
Ladder Resistor 
Temperature Factor 
Anplifier Feedback 
Resistor 


Nl, N2, 33/45, P/S, CPIN 


Pullup Resistor RIN 6 |Except CPIN Terminal 15 35 


"H" Level VI Vpp=5.0~9.5V 0. 7*Vpp 7 


Except Nl and N2 


VIL Terminal -0.3 * 


VoH=6.5V 


Input 
Voltage 


"L" Level 


me 
RV, LD, STROBE, CPoyr 


Output "H' Level 


Current "LE" Level 


* : Ta=Range of ~—30~+75°C 
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FUNCTIONAL EXPLANATION OF EACH TERMINAL 


SYMBOL 


TERMINAL NAME 


FUNCTIONAL & OPERATION EXPLANATION 


REMARKS 


Power Terminal 


Vpp=5.0~9.5V is applied. 


Ground Terminal 


Ground 


Crystal 
Oscillation 
Terminal 


Crystal Oscillator is connected, 


With a built-in 
feedback 
resistor, 


FG Pulse Input 
Terminal 


Input terminal for pulse showing 
motor speed, 


With a built-in 
anplifier. 


Speed Switching 
Terminal 


Terminal for switching motor speed. 
L=33 1/3rpm, H or NC=45rpm. 


With a built-in 
pull-up resistor. 


PLAY/STOP 
Input Terminal 


Reference 
Frequency Input 
Terminal 


CPOUT 


Reference 
Frequency Output 
Terminal 


STROBE 


Strobe Output 
Terminal 


Lock Detecting 
Terninal 


Motor PLAY/STOP signal input 
terminal L=PLAY, H or NC=STOP 


With a built-in 
pull-up resistor. 


Normally connected to CPoyr. For 
external fine adjustment input fron 
an external oscillator. 


Terminal for divided output from 
the crystal reference frequency 
divider. 


Reference frequency output terminal 


for strobe. Duty is 1/8. 


Normally connected to CPqN,] 


This terminal becomes H when the 
motor speed is within the lock 
range and otherwise L. 


AFC Output 
Terminal 


Output terminal for motor speed 
control system. Output of 8 bit 
D/A converter. 


APC Output 
Terminal 


for motor phase 
Output of 8 bit 


Output terminal 
control system. 
D/A converter. 


Reverse Signal 
Output Terminal 


Terminal for motor reverse signal 
output. 


Reference Divided 
Frequency 
Switching 
Terminal 


Switching of divided frequency fron 
the crystal reference frequency 
divider into 1/4, 1/32 and 1/128 is 
possible. 
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With a built-in 
pull-up resistor. 


TC9142AP 


EXPLANATION OF OPERATION 


(1) Crystal oscillation terminals (X7, Xp) 


* The crystal oscillator is used by connecting as shown below. 


TRIMMER * CL OF 10~30pF is appropriate. 


fs fs 


Crystal oscillation frequency is calculated by the following equation 


according to number of FG pulses of a motor to be used. 
fx = 3/4FG' x128 x20xN = 5/9FG' X128 x 27xN = 1920FG' - N_ (Hz) 


(Note) 3/4FG' : FGry frequency at 45rpm. 
1 


5/9FG' : FGIN frequency at 333 


rpm, 


Further, fx: Crystal oscillation frequency, FG': No. of FG pulses generated 
: per revolution of motor. 
N : Ratio of frequency division of the crystal reference frequency divider. 
(Refer to Item (10).) 
Maximum operating frequency is above 12MHz and crystals up to 12MHz can be 


used, 


(2) Reference frequency input/output terminals (CPouT, CPIN) 


£x 
N 
at CPouT, which is normally connected to CPIN. 


Divided output from the crystal reference frequency divider is available 


When an external oscillator (CR oscillator, etc.) is connected to CPIN, 


| motor speed can be finally adjusted. 
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(3) Strobe reference frequency output terminal (STROBE) 


1 


+ This is the reference output terminal for strobe and 32 x(20 or 27) x128 


of crystal oscillation frequency is avalilabe at 
this terminal. 


+ Duty is 1/8 and suited to a single stripe strobe. 


(4) FG pulse input terminal (FGIN) 
+ This is the input terminal of FG pulse that shows the motor speed. 
This FG pulse becomes comparison frequency. 
+ This terminal has built~in Amplifier and Schmitt circuit. 
FG pulses are applied through capacitor coupling and small amplitude is 


enough for proper operation. 


(5) Speed switching terminal (33/45) 
* This terminal is for switching the motor speed 335 rpm, and 45 rpm. 
with a pull-up resistor and chattering preventive circuit. 


(TRUTH TABLE) 


(6) APC, AFC output terminal (APC, AFC) 

+ AFC (speed control output) is a F-V converter for FG frequency, and is 
consisting of a 8 bit D/A converter. 

* APC (phase control output) is a phase comparator (g-V converter) that 
compares phase difference ¢ between 1/2 FG and reference frequency Fst, 
and is also consisting of a 8 bit D/A conveter. 

* Both APC and AFC perform the following 3 operations according to FGIN 


frequency. 
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a. When FGIN frequency is within the lock range: 
Both APC and AFC perform the normal operation for FGIN. 


Further, the Lock range is, 


1 +4.6 , 
at 45rpm..... Reference cycle ee es vA 
1 dy 3 4g 
at 335 rpm ..... Reference cycle roe ie "9 % 
(Note) 


Reference frequency FS= (Hz), FS'= 5 FS 


N (20 or 27) 128 


b. When FGIN frequency is below the lock range (under speed): 
APC and AFC outputs are both fixed at "H" level. 
c. When FGIN frequency is above the lock range (over speed): 
APC and AFC outputs are both fixed at "L" level. 
* When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed 


"L" level. 
AFC Output change status for FGIN APC Output change status for phase 
frequency difference ¢. 


FIXED AT "H" LEVEL 


H 1 re H 
= D/A OUTPUT 
\ a 
S I = 
> D/A OUTPUT 3 
a | ESS. 
ial i 
fp ( Le 
3 am 
oO po 
Ay Cy 
= (ons) 
£8 
FIXED AT "L" 
LEVEL 
L L 
0% 0 nu 27 
UNDER SPEED OVER SPEED PHASE DIFFERENCE & 


——— ee 


tobe 
LOCK RANGE 


FG{N FREQUENCY 
paisa aes 
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+ AFC and APC timing chart within lock range. 


a. AFC (SPEED CONTROL SYSTEM) 


LOAD 
PULSE 
AFC 
OUT PU T 


b. APC (PHASE CONTROL SYSTEM) 


REFERENCE 
FREQUENCY 
FS’ PULSE 


tpg 
gq FG 
PULSE 


ABC 
OUT PUT 
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(7) Lock detecting terminal (LD) 
: This terminal is the lock detecting output and is placed at "H" level when 


FGIN frequency is within the lock range and otherwise, placed at "L" level. 


(8) PLAY/STOP input terminal (P/S) 


+ PLAY/STOP signals of the motor are input to this terminal. 
PLAY=L, STOP=H or NC. 


- This terminal has a pull-up resistor and a chattering proventive circuit. 
* During PLAY (P/S=L), AFC, APC and LD perform the above-mentioned operations 
for FGtIn frequency, and during STOP (P/S=H or NC), AFC, APC and LD are all 


fixed at "L" level. 


(9) Reverse signal output terminal (RV) 
' Reverse signal for braking the motor at time of switching of motor speed 
from 45rpm to 33% rpm or the operation from PLAY to STOP is output through 
this terminal. 


* Change of RV output status 


RV OUTPUT CHANGE RV OUTPUT CHANGE 
BRE EpUS. Ore tte v TO "H" LEVEL { Y To "LY LEVEL { 


During normal rotation When the motor speed When the motor speed is 
(during lock) at 45rpm is switched from locked at 335 rpm, or 
45rpm to 335 rpm when FGINS1/8FS, or when 
the motor speed is 


switched from 335 rpm 


to 45rpm. 


During normal rotation When the operation When FGIN=1/8FS or when 


(during lock) at is switched from the operation is switched 
1 : 
333 Tpm or 45 rpm. PLAY to STOP, from STOP to PLAY. 


In other cases than above, RV output is not changed and fixed at "L" level. 
Further, if FG frequency rises up to 1.5 times of normal rotation at 45rpm. 


(2 times of normal rotation at 33rpm), RV output is reset. 
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(10) Reference divided frequency switching terminal (Nl, N2) 


* Divided frequency 1/N of the crystal reference frequency divider can be 


switched to 1/4, 1/32 or 1/128 by number of FG pulses or a crystal used. 


This terminal has a built-in pull-up resistor. 


(TRUTH TABLE) 


STROBE OUTPUT FREQUENCY 


fx [Hz] 
32 x (20 or 27) x128 


£x [Hz] 
32 x (20 or 27) x128 


fx [Hz) 
32 x (20 or 27) x128 


(11) Chattering preventing time of P/S, 33/45 terminal: Tec 


CRYSTAL REFERENCE 
DIVIDED FREQUENCY 


P/S, 33/45 WLAN UU 
Ic INTERNAL 
INPUT SIGNAL 


at 45rpm 
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fcprn : CPin INPUT 


FREQUENCY (Hz) 


CHARACTERISTIC TEST CIRCUIT 
(1) Operating supply current Ipp 


Vpp=7.5V 


(3) CPN Operating frequency range 


fMAX(3), (4) 
PG 
MONITOR 


VIH= 0.7 X Vpp 
Vii = 0.3 X Vpp 


Vpp= 5~ 9.5V 


(5) Amplifier feedback resistor Re 


Vpp=7.5V 
O 


TC9142AP 


(2) XT Operating frequency range 


EMAX(1), (2) 
SYNCHROSCOPE 


Vpp=5~ 9.5V 


(4) FG {yN Input sensitivitiy 


VIN(1), (2) 
Vpp=5~9.5V MONITOR 


(6) Pullup resistor R{y 


Vpp=7.5V 


75 
RIN = Tn (Q) 
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(7) D/A Converter ladder resistor Ry, 


Vpp=7.5V 


as 


COOOCOO0 


(9) Output current ("L" level) Ioz 


Vpp=7-5V 


Set input so that output 
may attain "L" level. 


Tou 


VoL=1.0V 


(8) Output current ("H" level) Ion 


Vpp=75V 


—616— 


Set 


may 


input 


attain 


10H 


so that output 


yy 


level. 


Von=6.5V 


TC9142AP 


CHARACTERISTIC DATA 


fuax (Xr) — Vpp : fuax (Xp) — Ta 
3 


Vpp = 7.5V 


TEST CLERCVIT (2) 
25 


no aa 
ue set 
ox on 
2s ax 
me Bree: 20 
Ow oa 
a 7. 
eo Ee ae 
em ee 
ac ome 
By, wT 
ae Be 
“ = 
we oF 10 
"2 a 
= = 
g 5 
2 4 6 8 10 12 14 “40~«—20 0 20 40 60 BO 
OPERATING SUPPLY VOLTAGE Vpp (V) AMBIENT TEMPERATURE Ta CC) 
fax (CPTN) — Vpp fMax (CPN) — Ta 


Ta =.25°C 
> CIRCUIT (3) 


Vpp- 75V 
TEST CERCCTT 
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a si 
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Bes ad 
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su Bie 
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Vin (FGtN) — VYpp 
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< 
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ae a 200 
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150 


100 


TN INPUT AMPL 
Vin ¢ FGIN) Cm¥ ems) 


FG 


OPERATING CURRENT 


2 6 8 10 12 14 2 4 6 8 10 12 14 
OPERATING SUPPLY VOLTAGE Vpp (V) OPERATING SUPPLY VOLTAGE Vpp (CV) 
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EXAMPLE APPLICATION CIRCUIT 


HIGH 
VOLTAGE 
y, 7 Vpp 

STROBE © @) PLL LOCK 

NEON 

TUBE DISPLAY LED 

33/45 rpm 
oO O 
PLAY/ 
Vpp D STOP 


QQ QMO @@ @ 


GQ O@OQ® @® ® Vpp 
0 


X’tal Y 
5.5296MHz 
<>] 
Sa 
at) 
- aS 
eg 
HO 
FG PULSE ae 
FILTER </ 
AMPLIFIFR DIFFERENTIAL 
AMPLIFIER 


FREQUENCY 
GENERATOR MOTER CONTROL 
MOTOR 
CIRCUIT 


« Example of crystal oscillation frequency calculation 


When FG' (number of FG pulse)=90 pulses, if the dividing frequency of reference 


divider is set at N=32 dividing frequency, the crystal oscillation frequency fx 


is as follows: 


fx = 1920.FG'N = 1920 x90 x32 = 5,5296MHz 
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ICIAP 


CAUTION IN APPLICATION 


. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 
output from the R-2R ladder type resistor network as shown in the following diagram. 
Impedance of these outputs becomes equal to the ladder resistor value Rj. 

Therefore, input impedance at the receiving side of these terminals shall be 


designed accordingly. 


APC/AFC OUTPUT 


Ry = 35~ 80kQ (TYP 55kQ) 


OUTPUT LATCH 
CIRCUIT 


. A filter for an externally mounted differential amplifier on an application 


circuit shall be selected to meet the response characteristic of a motor to be used. 
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TC9192AP/AF 


DOUBLE PLL FOR MOTOR CONTROL 


TC9192AP 


This is a LSI designed for motor-controlling the 
copying machine of which motor-rotation speed is 
necessary to be varied freely. With built-in PLL 
and VCO for reference signal generation, reference 


frequency can voluntarily be varied externally. 


. ; ; DIP18-P-300A 
Through using built-in VCO, Pp, phase comparator 


and divider reference frequencies can be obtained. TC9192AF 
AFC and APC applied with 8-bit D/A converter 

system is incorporated, and transistor of bipolar 
type is provided at the output for Buffer Amplifier. 


» Lock range can be switched. SOP20-P-300 


. 1/2 Vpp output for filter-amplifier is provided. 
Weight DIP18~P-300A:1.4p(Typ.) 


. Lock detection output and reverse rotation signal 
SOP20-P-300 :0.482(Typ.) 


output are provided. 


MAXIMUM RATINGS (Ta=25°C) 


HARACTERISTIC SYMBOI, RATING UNIT 


Pover Supply Voltage -3.0~7.0 


Input Voltage -0.3~Vppto. 3 


Power Dissipation 300 


Operating Temperature | Topr -30~75 


Storage Temperature Tstg —556125 


PIN CONNECTION (TOP VIEW) 
TC9192AP TC9192AF 
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BLOCK DIAGRAM 


TC9192AP 


PD 


COMPARATOR 


1/2560 


vco 
VOLTAGE CONTROLLED 
OSCILLATOR 


DIVIDER 


1/20 


1/256 DIVIDE 


DIVIDER 


APC 
8-BIT D/A 
CONVERTER 


R 


eae 


SPEED MONITOR 
& 

REVERSE ROTATION 

DETECTING CIRCUIT 


1/2 
DIVIDER 


AFC 
TIMING DIVIDER 
(12 BITS) 


SCHMITT BG 


SYNCHRONIZING 


CIRCUIT CIRCUIT 


8-BIT D/A 
CONVERTER 
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TC9192AP/AF 


LOCK RANGE 
DETECTING 


TC9192AP/AF 


BLOCK DIAGRAM 


TC9LO2AF 


PD vco 
PHASE VOLTAGE CONTROLLED 
COMPARATOR OSCILLATOR 


1/2560 DIVIDER 


1/20 APC 
1/256 DIVIDER 8-BIT D/A 
j DIVIDER x CONVERTER 
ee ar ee a se 


SPEED MONITOR LOCK RANGE 


& 1/2 
s TIMING DIVIDER DETECTING 
REVERSE ROTATION DIVIDER 


DETECTING CIRCUIT (12 BITS) 


FG AFC 
SYNCHRONIZING 8-BIT D/A 
CIRCUIT CONVERTER 


SCHMITT 
CIRCUIT 
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ELECTRICAL CHARACTERISTICS (Unless otherwise specified, 


SYMBOL 


EST 
IR- 
UIT 


CHARACTERISTIC TEST CONDITION 


Operating Power 
Supply Voltage 


TC9192AP/AF 


Ta=25°C, Vpp=5V) 


VCO BLOCK 

Max. Operating ae 7" ' 

Frequency fvco Max| - C=33pF, RL=O0V *| 
vcoO Applicable f . Constant of C is 

Range vco varied with fyco 

VCO Deviation | 4fvco = C=Constant, RL=2.0V * 

VCO Fsig fCPIN - | Fsig N=2560 * 


Frequency Range 


FG AMPLIFIER BLOCK 


VIN=0.5Vp-p 


Operating Frequency 
Range fFG 


VFG fFG=10kHz 


Input Operating 
Voltage 


Fref 


Frequency Range fret 


APC, AFC, D/A CONVERTER BLOCK 


Max. Deviation 


LSB 


Resolution 


BIPOLAR TRANSFORMER OUTPUT CURRENT 


(APC, AFC, Vro TERMINAL) 


IOHB 


"L" Level IOLB | - | 


Reference output 
voltage 


Output Voltage Vro 
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TC9192AP/AF 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Ta=25°C, Vpp=5V) 


CHARACTERISTIC S , TEST CONDITION 


PHASE COMPARATOR CHARACTERISTIC (DO TERMINAL) 


"H" Level 
Output 


Current 


"L" Level 


Output Leak Current 
at OFF 


Input Leak Current 5 Fref, Vc terminal 


Pull-up Resistance LW, RIS terminal 


"H"™ Level 
Input 


Voltage 


| Fref,LW,RS terminal 
"L" Level 


"H'™ Level VoH=4V 
Output RV, LD 
Current ii terminal 
L"™ Level VoL=lV 
mit 


Neh OPEN DRAIN CURRENT 


Neh ON Current = VG=5V, VD=1V 
H 


terminal 


Neh OFF Current VG=0V, Vp=5V 


Guaranteed within the range of Vpp=4.5V~5.5V, Ta=-30~75°C, 
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FUNCTIONAL DISCRIPTION OF EACH PIN 


SYMBOL 


FUNCTION, OPERATION 


TC9192AP/AF 


REMARKS 


Vpp 


GND 


Power supply voltage terminal and grounding 


terminal, 


Fref 


Reference frequency input terminal for phase 
comparator. 


C-MOS input 


Fsig 


1/2560 dividing output terminal of VCO frequency, 
internally comparison signal is made. 


C=MOS output 


Switching terminal of lock range. 
at LW="L", normal range. at LW="", double range. 


Built-in pull-up 
resistance speed 


Pulse input terminal for indicating the rotation 
speed of motor. 


Built~in amp. 


Output terminal of APC 8-bit D/A converter 
output. 


Output terminal fo AFC 8-bit D/A converter 


output. 


Output terminal for reference voltage. 


Reverse rotation signal for output driver. 


RUN/STOP switching terminal of motor 
at RIS="L", RUN. at RIS="H", STOP 


Lock detecting terminal. 
When the rotation frequency is within lock range, 
"H' level, and in other cases, "L" level. 


Terminal attached with capacitor for adjusting 
frequency. 
Internal control signal is made. 


Built-in bipolar 
transistor 


Built-in bipolar 
transistor 


Built-in bipolar 
transistor 


C-MOS output 
Built-in pull-up 


resistance 


C-MOS output 


Current control terminal for controlling VCO 
frequency. 


Current control output terminal for VCO 


Voltage control input terminal for VCO 


+ Neh open drain 


Output terminal of phase comparator 


C-MOS output 


Input terminal of internal test. 
Generally ground. 


—625— 


+ 


C-MOS input 


TC9192AP/AF 


EXPLANATION OF OPERATION 


TC91L92AP has double PLL which is consist of AFC/APC loop for motor-controlling and 


phase feedback loop for reference signal. In the following operation of respective 


block is explained. 


1. 


(1) 


(2) 


Phase Feedback Loop 


RESISTANCE FOR CAPACITOR FOR 
REFERENCE L.P.F CONTROLLING CURRENT OSCILLATION 


SIGNAL LOW - pene = 


SOURCE FILTER 


OSCILLATOR 
CURRENT 


PHASE 
COM PARATOR 


1/2560 DIVIDER 


Voltage controlled oscillator terminal (C,EL,RH,VC) 


. ~~ 


VOLTAGE CONTROLLED OSCILLATOR 


AFC/APC 
LOOP CONTROL 
SIGNAL (CP) 


Voltage controlled oscillator (VCO) is consist of the Nch open drain FET (VC,RH 
terminal) and current controlled oscillator (RL,C terminal) combinated. 

VCO is an oscillator of which oscillation frequency is controlled by given 
control voltage. The control voltage and oscillation frequency are proportional. 
The operation frequency range of VCO is 0.5~2.5MHz, 

Frequency which is obtained by VCO becomes control signal (CP) of AFC, APC loop 


in next step. 


Phase comparator output terminal (Fsig, Fref, DO) 
Phase comparator detects the input pulse difference, and outputs at DO the 


positive and the negative pulses proportioned with the phase difference. 
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————— 09192 AP /AF 


PHASE COMPARATOR TIMING CHART 


HIGH IMPEDANCE | 


Gee lal ee ee ee me 


. Fref terminal is reference signal input terminal of APC/AFC loop control signal (CP), 
the motor speed (the number of FG pulses of motor) is decided by it. 
The relations between FG, Fref and FG are as follows; 
fx(CP)=2560 X Fref [Hz] : Relation between Fref and control signal (CP) 
fx(CP)=20 x128x FG[Hz]: Relation between FG and control signal (CP) 
..This relation becomes "FG=Fre¢[Hz]" 
- Fref input terminal is a C-MOS structure. 


- Fsig output terminal is put out comparison signal of phase comparator. 


2.  APC/AFC Loop 
(1) FG pulse input terminal (FGIN) 
. This is the input terminal of FG pulse for indicating the motor speed, and this 
signal becomes the comparison frequency of internal PLL. 
» Since the amplifier and the Schmitt circuit are incorporated, operation is made 


with the small amplitude through the coupling capacitor. 


(2) Output terminals (APC, AFC) of phase control system (APC) and speed control 
system. 
. AFC is F-V converter against FGin frequency and is fabricated with 8-bit D/A 
converter. 
. APC is the phase comparator (¢-V converter) for comparing the phase difference 


¢ between lag signal and the reference signal FS', and is also fabricated with 


8-bit D/A Cie 
(Note) FS'=5FS 
» Both APC and AFC perform three kinds of operations described below. 
a) When FGtn frequency is within the lock range, both APC and AFC perform the 


normal operation against FGIy. 
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TC9192AP/AF 


Against the reference synchronization FS, the lock range is 
at LW="L", +9.3%, -10.6% (about +10%) 


at LW="H", +4.6%, -5.3% (about £5%) 
fvco__ 
20 128 


(Note) Reference frequency FS = - [Hz] 


b) When FGIN frequency is under the lock range (under speed), the outputs of APC 
and AFC are fixed at "H" level. 
c) When FGIy frequency is over the lock range (over speed), the outputs of APC 
and AFC are fixed at "L" level. 
- When the motor is in STOP state (RIS=H or Open), both the outputs of AFC and APC 
are fixed at "L" level. 


Bipolar transformer is incorporated at the output stage of both APC and AFC, 


CHANGE OF APC OUTPUT CHANGE OF APC OUTPUT 
AGAINST FGIN FREQUENCY AGAINST PHASE DIFFERENCE ¢ 


PIXED AT "H! 


H 
H g D/A OUTPUT 
& a 
a | Me 
Ee | D/A OUTPUT S&§ 
S oa 
| a 
ie) ea 
a 6a 
< oe 
oe) 
<3 
FIXED aT "L" 
L 
0 % 
UNDER SPEED | LOCK RANGE] OVER SPBED PHASE DIFFERENCE & 


FGry FREQUENCY 
eS 
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$$$ 109192 AP /AF 


. Timing charts of AFC and APC within lock range 


a. AFC (speed control system) 


FG PULSE | | | | 


LOAD PULSE | | | 
AFC OUTPUT a 


REFERENCE 
FREQUENCY 
FS PULSE 


5 FG PULSE 


APC OUTPUT ee 


(3) Output terminal for reference voltage generation (Vro) 

. Vro is the transistor output terminal for the reference voltage of the 
operational amplifier which controls the motor by means of synthesizing the 
outputs of APC and AFC, 

- Vro is fixed at 5 Vpp internally through dividing the resistance, and the output 
is fabricated into bipolar transistor construction, 

(4) Lock range switching input terminal (LW) 
This is the terminal for switching the lock range of APC and AFC, and two kinds 
of lock ranges can be selected through operating this terminal. 
at LW="H", normal lock range (+5%) 
at LW="L", double lock range (410%) 
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(5) RUN/STOP input terminal (RIS) 

. RUN/STOP signals of motor are input. RUN="L", STOP="H" or open. 
During RUN(RIS=L), APC, AFC and LD perform the normal operation against FGIN 
frequency. During STOP(RIS=H or Open), APC, AFC and LD are all fixed at "L" 
level. 


Pull-up resistance and chattering prevention circuit are incorporated. 


(6) Lock detection terminal (LD) 
This is the output terminal for lock detection. When FGin frequency is within 


lock range, the terminal is at "H" level, and in other cases, at "L" level. 


(7) Reverse rotation signal output terminal (RV) 
RV is the reverse rotation signal output for applying the brake to the motor 
when the motor is changed to STOP state. 
. When STOP state is turned out, RV becomes "H" level, and when the frequency of 


FGIN becomes below : FS, "L' level. In other cases, RV is fixed at "L" level. 
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TC9192AP/AF 


CHARACTERISTIC TEST CIRCUIT 


(1) Operating Supply Current (Ipp) (2) VCO Operating Frequency Range (fyco) 
fyco ADJUST VALUE OF 


Vpp=5V CAPACITOR TO 2.5MHz Vpp= 4.5~ 5.5V C=5~ 2200pF 


X2) 


OSCILLOSCOPE & 
FREQUENCY COUNTER 


(4) Nch Open Drain Current (Jp) 
(3) FGyy Input Sensitivity 


Vpp=45~ 5.5V 


) ¢ OSCILLOSCOPE 
SG 


VIN 


(5) VCO Operating Frequency Range (2) (fyco) 


OSCILLOSCOPE & FREQUENCY COUNTER 
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TC9192AP/AF 


7 FREQUENCY 


VCO OPERATING 


OPERATING SUPPLY CURRENT 


VCO OPERATING FREQUENCY 


100 


wo 
So = 


10 


(Miz) 
a 


Fyco 


0.3 


0.1 


0 
RI 


he 


(mA) 


Upp 


C — Fyco 
TEST CIRCUIT (2) 
+t an Ta = 25 
Vpn = 5V 
RL=0V 
Mae ee eee 
3 10 30 100 300 4000 3000 10000 
VCO LOAD CAPACITY C (pF) 


Ips — Fvco 


CURRENT OF 


Vpp — 


TEST CIRCULT (1) 
Ta = 25°C 


INPUT 


TEST CIRCUIT (5) 
Ta ='25°C 
Vpp= 5V 
C= 33 pF 


3 4 
TERMINAL 


Ipp 


T 


2 
OPERATING 


SUPPLY VOLTAGE 


Vpp (V) 


VCO OPERATING FREQUENCY 


VCO OPERATING FREQUENCY 
Fyco (MHz ) 


Ip (mA) 


Nch DRAIN CURRENT 
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TEST CIRCUIT (2) 
Ta = 25°C 
RL=0V 


6 8 


OPERATING SUPPLY VOLTAGE Vpp (V) 


Ta — Fyco 


TEST CIRCUIT (2) 
Vpp = 5V 
Vrau= OV 
C=33pF 


80 120 


AMBIENT TEMPERATURE Ta (‘C) 


Va7- 


TEST CIRCUIT 


Ip 


Nch GATE VOLTAGE Vpp (V) 


——_—_ C91 92 AP/AF 


EXAMPLE OF APPLICATION CIRCUIT 


LOW-PASS 
FILTER 1OCK 
DETECTION A 
G ha) 
w © Spy, 
fay L\ 
a 
eo 
a RUN/STOP Key 
QO ~~ 
g 
a ty [> 
Cc 
Vpp D = 2 
ise) 
y LOCK 
DD & RANGE 
Oo 
MICROCOMPUTER etc nr 


REFERENCE SIGNAL 


GENERATION CIRCUIT 


DIFFERENTIAL 
FILTER AMP. 


FG 
AMP 
REVERSE 

MOTOR ROTATION SIGNAL 
CONTROLLING 
CIRCUIT 

FREQUENCY 

GENERATOR 
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TC9193AF 


MOTOR CONTROL PLL FOR DISK DRIVE 


This is a C*MOS LSI desipned for motor control of 
the floppy disk driver (FDD) and the winchester 
disk driver. 

3-bit D/A convertor method is adopted for the speed 
control system (AFC) and the phase control system 
(APC) to make the remarkable reduction of the 
external part quantity and the complete freedom 


from the maintenance realized. 
SOP20-P-300 


Bipolar type transistors are provided to the 
outputs of AFC and APC, Weight : 0.48¢(Tvp.) 
. Sector detection signal generating circuit 
synchronized to index pulse is incorporated 
enabling the number of sectors changed over from 
outside. 
The number of X'tal reference dividing can be 
switched to 4 and = 
. The terminals for sector signal output, lock 
detection output and reverse rotation signal 
output are provided. 


. Package is MFP of 20-pin. 


PIN CONNECTION 


MAXIMUM RATINGS (Ta=25°C) (TOP VIEW) 
CHARACTERISTIC SYMBOL RATING Vpp 

Power Supply Voltage Vpp 7 CPout 

Input Voltage | VIN .3-Vppto. 3 Pin 

Power Dissipation | Pp 300 TPout 

Operating Temperature | Topr -30~75 ‘Pin 
17/32 

Storage Temperature Tste -55~+125 SRpEO 
LD 
R/S 
RV 
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BLOCK DIAGRAM 


1/2,1/4 
REFERENCE 
DIVIDER 


1/19 
DIVIDER 


17/32 


1/17 or 
1/32 
DIVIDER 


STROBO 


1/76 
DIVIDER 


TC9193AF 


TPout 


IP; 


1/256 
DIVIDER 


APC 
8-BIT D/A 
CONVERTER 


LOCK RANGE 
DETECTION 
CIRCUIT 


AFC TIMING DIVIDER 
(12 BITS) 


SCHMITT 
CIRCUIT 


1/4 
DIVIDER 


SYNCH RONOUS 
CIRCUIT 


AFC 
8-BIT D/A 
CONVERTER 


172 
DIVIDER 


TEST 


SPEED MONITOR & 
REVERSE ROTATION 


DETECTION CIRCUIT 


RV 
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VR, 


in 


APC 


LD | 


R/S 


AFC 


in 


TC9193AF 


ELECTRICAL CHARACTERISTICS 


CHARACTERISTIC 


SYMBOL 


(Unless otherwise specified, 


TEST CONDITION 


Operating Supply 
Voltage 


Vpp 


Operating Supply 
Current 


XT=8.OMHz 
CP 4n=25MHz 
FGin=lkHz 


Operating 


fMAX(1) 


Vpp=4.5~5.5V 


Vin=1l.O0Vp-p 


Frequency 
Range 


f£MAX (2) 


Vpp=4.5~5.5V 


FOIN Operating 
lrequency Range 


fro 


Vpp=4.5~5.5V 
Vin=0.5Vp-p 


Ta=25°C, Vpp=5V) 


PG{y Input Amplitude 
Voltage 


VEG 


Max. 


APC, APC Deviation 


D/A 
Converter Resolution 


Bipolar Tr. “H" Level 


Output 
Current "L" Level 


Vpp=4.5~5.5V 
frg~lOkHz 


Sine wave 


Vpp=4 25~5.5V 


APC, AFC 
VRout 
terminal 


"H" Level 
Input Leak 


Current 


| 


"L" Level [ 


VRin, 17/32 


terminal 


Pull-up Resistance 


| 


Input "H' Level 


Voltage 
"L" Level 


2/4, R/S, IPin 


CPin terminal 


"H"™ Level 
Output 


Current 
"LY" Level 


Amp. Feedback 
Resistance 


* mark : Guaranteed within the range of Ta=-30~75°C 
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FUNCTIONAL DESCRIPTION OF EACH PIN 


PIN 


SYMBOL 


FUNCTION + OPERATION 


TC9193AF 


REMARKS 


20 


J 


Supply voltage applying terminal and grounding 


terminal. 


Crystal oscillating terminal to be connected 
with crystal oscillator which produces reference 


frequency. 


Built-in feedback 
resistance 


Reference frequency is divided into > 
at 2/4="L", 1/2 dividing. 
at 2/4="H" or OPEN, 1/4 dividing. 


Built-in pull-up 
resistance 


Pulse input terminal indicating R.P.M. of motor. 


Built-in Amp. 


Output terminal of motor phase control system. 
8-bit D/A converter output. 


Built-in bipolar 
Tr. 


Output terminal of motor speed control system. 
8-bit D/A converter output. 


Built-in bipolar 
Tr. 


Input output terminal for generating reference 


voltage. 


Built-in bipolar 
Dts 


Reverse rotation signal of motor is output. 


C-MOS output 


RUN/STOP changeover terminal of motor. 
L=RUN, H or OPEN=STOP 


Built-in pull-up 
resistance. 


Lock detection terminal of motor. When rpm of 
motor is within the lock range, this terminal 


goes into the state of "H" level and "L" level 


in other cases. 


C-MOS output 


Sector detection signal synchronized to index 
pulse is generated. 


C-MOS output 


Changeover terminal of number of sectors, 


at 17/32="L", 1/17 dividing. 
at 17/32="H", 1/32 dividing. 


C-MOS input 


Index pulse input terminal. 
=——| 


Built-in pull-up 
resistance. 


Index pulse is output synchronously with sector 
detection signal. 


C-MOS output 


Reference frequency input terminal for internal 
control, which is usually connected to CPout- 


C-MOS input 


Output terminal of crystal reference divider, 
which is usually connected to CPIN. 


C-MOS output 


Input terminal for internal test, which is usually 


connected with ground. 
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C-MOS input 


TC9193AF 


OPERATIONAL DESCRIPTION 


1) 


2) 


3) 


Crystal Oscillating Terminal (XT, XT) 


» The crystal oscillator is connected to be used as shown in the following figure. 


i Hf * The value of 10~30pF is appropriate for CL. 


. The crystal oscillation frequency is calculated through the following formula 


according to the number of pulses of the motor to be used. 


fx = ire! x128 x19x N = 608FG'xN_ [Hz] 


fx : Number of crystal oscillation frequency. 
FG': Frequency to be input to FGin. 


N : Dividing ratio of reference divider. [2] or [4]. 


Reference Frequency Input-Output Terminal (CPout, CPin) 


The dividing output x of the reference divider is output to CPout which is 


usually connected to CPin. 


. The motor speed can finely be adjusted through connecting the external oscillator 


(CR oscillator, etc.) with CPin. 


Changeover Terminal of Reference Frequency (2/4) 
The dividing number ~ of the reference divider can be changed over to 5 ory 
by the number of FG pulses and the oscillation frequency to be used. 


(With pull-up resistance) 


i] 


SiR Ne 


at 2/4 = "L", N 


at 2/4 = "H", N 
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4) 


5) 


TC9193AF 


FG Pulse Input Terminal (FGin) 


SCHMITT 1/4 


CIRCUIT DIVIDER 


FG pulse input indicating the r.p.m. of motor, of which signal becomes the 

comparative frequency of the internal PLL. 

Since the AMP and the schmitt circuit are incorporated, operation is made in small 

amplitude with C-connection. 

Since the : divider is internally provided, care must be taken at calculating the 

reference frequency. 

Output Terminals (APC and AFC) of Phase Control System (APC) and Speed Control 

System (AFC) 

AFC is an F-V converter for FGin frequency and is composed of an 8-bit D/A 

converter. 

APC is a phase comparator (g-V converter) for detecting the phase-difference é 

between ae signal and the reference frequency FS', and is also composed of an 

8-bit D/A converter. 

Both APC and AFC carry out the three kinds of operations described below 

according to FGin signal. 

a. When FGin frequency is within the lock range, both APC and AFC carry out the 
regular operation for FGin. 


The lock range is +4.9% to -5.6% of the reference frequency FS. 


(Note) Reference frequency = [Hz] 


_—__fxX___ 

N x19 x128 

b. In case FGin frequency is under the lock range (under speed), APC and AFC 
outputs are fixed at "H" level. 

c. In case FGin frequency is over the lock range (over speed), APC and AFC 


outputs are fixed at "L" level. 


. When the motor is in the stop state (R/S=H or Open), AFC and APC outputs are 


fixed at "L" level. 


. Both APC and AFC have the bipolar transistors incorporated in the output stage. 
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Changing pattern of AFC output Changing pattern of APC output 


against FGin frequency phase difference ¢ 


FIXED AT "H" 


=x 


D/A OUTPUT 


I 
| 
1 
1 
| 


| 
i] 
t 
| 
D/A OUTPUT 
| 


AFC OUTPUT 
APC OUTPUT WITHIN 


LOCK RANGE 


FIXED AT "L" 


0% 


0 7 27 
UNDER SPEED [LOCK RANGE 


OVER SPEED 


PHASE DIFFERENCE @ 


FG; , FREQUENCY 


. Timing charts of AFC and APC within lock range 


a. AFC (speed control system) 


FG PULSE | | ) | 


LOAE PULSE | | | 
AFC OUTPUT ———— 


b. APC (phase control system) 


REFERENCE 
FREQUENCY 
FS PULSE 


% @ g 


APC OUTPUT ae se 


5 FG PULSE 
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6) Input/output Terminal for Generating Reference Voltage (VRout, VRin) 
VRout (VRin) is a transistor output (input) terminal for the reference voltage of 
the operational amplifier which controls the motor through making the APC (AFC) 


output synthesized. 


7) RUN/STOP input terminal (R/S) 
. RUN/STOP signal of the motor is input. 
RUN=""L", STOP="H" or OPEN 
- During RUN (R/S=:), APC, AFC and LD perform the regular operation against FGin 
frequency and during STOP (R/S=H or OPEN), APC, AFC and LD are fixed at "L" 
level. 


- Pull-up resistance and chattering prevention circuit are incorporated. 


8) Lock Detection Terminal (LD) 
This is an output terminal for lock detection, which goes into the state of "H" 
level when FGin frequency is within the lock range, and into "L" level in the 


other cases. 


9) Reverse Signal Output Terminal (RV) 
- This is a reverse signal output terminal for applying the brake to the motor 
when the locked RUN state is changed over to the STOP state (R/S=] or OPEN). 
RV goes into the state of "L" level when changed over to STOP state, and goes 


into "L" level when the frequency of FGin becomes las or under. In the cases 


2 


wo 


other than the above, this is fixed at level. 


10) Changeover Terminal of Number of Sectors (17/32) 
This is an input terminal for changing over the number of sectors per track of 
the disk. The number of sectors are 17 and 32. 
At 17/32="L", the number of sectors is 17. 


At 17/32="", the number of sectors is 32. 
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11) 


1:2) 


Sector Detection Signal Output Terminal (STROBO) 
This is a signal output terminal for detecting the sector of which output is 
as follows. 


f = fx 
STRB = “Wx(17 or 32) x 76 


[Hz | 


fSTRB = Sector detection frequency 
N : Dividing ratio of reference divider 
fx : Crystal oscillation frequency 


Duty is 3/76. 


Index Pulse Input Terminal (IPin) 
This is a terminal for inputting the index pulse fetched from the motor. 


Pull-up resistance is incorporated. 


Index Pulse Output Terminal (TPout) 

This is a terminal for outputting the index pulse, which is input to IPin, 
after making the index pulse synchronized with the interval sector detection 
signal. 

The relation between the index pulse and the sector detection signal (STROBO) 


is as shown below. 


IPTN | | 
STROBO I lI l| I l| l| I lI l| i I IJ | lf | I l| | I 
TPour | lJ 
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RATING FREQUENCY 
(MHz ) 


TEST CIRCUIT (2) 
Ta= 25°C 


f MAXC(XT) ~ Vpp 


f MAX(XT) 


MAX .OP 


MAX. OPERATING FREQUENCY 
f MAX(CP,,) (Miz) 


250 


200 


150 


100 


OPERATING 


4 5 


6 


SUPPLY VOLTAGE 


7 8 
Von (Vv) 


f MAX(CPin) — Vpp 


TEST CI 


RCUIT (3) 
Ta = 25C 


OP 


ERATING 


VIn(FGin) 


SUPPLY VOLTAGE 


Vpp 


Vpp CV) 


TEST CIRCUIT (4) 


Ta = 25°C 


FGTN INPUT AMPLITUDE 
VINCFG|,) (mVims) 


50 


3 


ERAT 


4 5 
ING 


6 


SUPPLY VOLTAGE 


7 8 
Vpp (VY) 


TC9193AF 


MAX(XT) — Ta 


TEST CIRCU 
Vop = 5¥ 


’) (MHz) 


PING FREQUENCY 


~ 
iS) 
a 
a 
g 
w 
a= 
i 
Zz 
& 
< 
a 
oQ 
a 


lant 
N 
3 
VY 
lan 
c 
a 
1S) 
= 
2 
- 


MAX. 


Ipp (mA) 


OPERATING CURRENT 


60 80 


(°C) 


-20 0 
AMBIENT TEMPE 


20 40 
RATURE 


Ta 


f MAX(CPi,) — Ta 


TEST CIRCU 
Vpp = 5V 


~40 80 


-20 0 
AMBIENT 


20 40 
TEMPERATURE Ta 


Vpp 
TEST CLERCUIT (1) 
Ta = 25 


Ipp — 


10 —_ 


5 6 7 8 


2 3 4 
OPERATING SUPPLY 


VOLTAGE Vpp CV) 
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CHARACTERISTIC TEST CIRCUIT 


(1) Operating Supply Current (Ipp) (2) XT Operating Frequency Range (fMAX-1) 


Ipp Vpp=45~ 5.5¥ 


O Vpp=5V 


OSCILLOSCOPE & FREQUENCY COUNTER 


0.014F 
t 


CONE KNEK KEK) 
VIn=0.5 Vp-p 


Cy 
a 
T iT ° f=1kHz g 
X’tal=8.0MHz re HIGH FREQUENCY 
SG 
ViIn= 10V,_, 


(3) CPin Operating Frequency Range (4) FGin Input Sensitivity (VIN) 


(£MAX-2) 


PG Vin=0.7XVpp 
MONITOR , Vyzp,=0.3xVpp MONITOR 
Vpp=45~5.5V 


Vpp=45~ 5.5V 


OO QIIOTOOW 


OSCILLOSCOPE 
bad 


X’tat=4.0MHz 
COs 


VIN 


(5) Amplifier Feedback Resistance (Rf) 


Vpp=s5v 
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Unit in mn 


PLL MOTOR CONTROL FOR FDD 


TC9203AP/AF are C?MOS LST designed for controlling TO9O203AP 
the motor of especially for Disk Spindle Drive (FDD). 
8-bit D/A converter system has been employed for 
each of the speed control system (AFC) and the phase 
control system (APC) and realize a wide reduction of 
external parts and free adjustment motor control 
DLP16-P-300A 
systen. 


TC9OZO3AF 
+ Crystal can be used up to 8MHz, and crystal 


reference dividing frequency selected from three 
position of 1/5, 1/6 and 1/12 correspond to 8,5 


and 3.5 inch FDD. 
SOP16-P-300 


+ Lock range can be selected from two position of 
1/20 and 1/27. Weight TC9203AP : 1.00% (Typ.) 
TC9203AF : 0.16¢ (Typ.) 
* External oscillator makes possible fine adjustment 
of speed. 
* Lock detection output and reverse rotation signal 


output are provided. 


* Surface mount is available with TC9203AF. 


PIN CONNECTIONS 


MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC GND Vbp 

Supply Voltage Vpp -0.3~7.0 Xp CPOUT 

Input Voltage VIN -0.3-Vppt0.3 XT CPT 

Power Dissipation Pp 300 4 Ni TEST 

Operating Temperature Topr -30~75 a Me ps 

Storage Temperature Tstg —55~125 es pe 
AIK RV 


(TOP VIEW) 
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BLOCK DIAGRAM 


Xp Xt N1 N2 CPoUT 


CRYSTAL 
REFERENCE 
DIVIDER 


PG 
SYNCHRONOUS 
CIRCUIT 


SCHMITT 
CERCULT 


AFC 
TIMING DIVIDER 
C12-B1T) 


Loc 


= RANGE 
SENSING 


CURCUIT 


SPEED MONITOR 
& REVERSAL 

SENSING 
CLRCULT 


agg tl 
20 or aF 
DIVIDER 


256 
DIVIDER 


CONVERTER 


CONVERTER 


dV/dVE0Z691 


ELECTRICAL CHARACTERISTICS 


TC9203AP/AF 


(Unless otherwise specified, Vpp=5V, Ta=25°C) 
CHARACTERISTIC TEST CONDITION MIN. TYP. UNIT 
Operating Supply 
Voltage 4.5 5.0 
{ 
Operating Supply X'tal=8MHz 5.0 
Current CPIN=CPOUT | 
| Xr al 1.0 es 
Operating | cp 5 : a 0.05 
Frequency Range IN GUaES Weve ‘ = 
VIN=0. 5Vp-p 
£FG ; a ~ 
Sine wave 
t Operati fro=1l0kHz 
Inpu perating VENGRG B 0.5 a 
Voltage Sine wave 
dd 
Ladder . 
50 
Resistor RL, a0 
Max 
: H4.5~5. - aD 
AFC, APC Deviation MODERN ? 
D/A - | 
Ces Resolution - Wpp/256 
Temperature 
- = 
Drift t 
Pullup Resistor RIN N1,N2,20/27,R/S * 10 30 | 50 
4+ — 
Tague tr” Level VI Ni,N2,20/27,R/S 4: Vppx0.8 ~ Vpp 7 
pelreee "L" Level | VIL | CPIN 0 ~___[’ppxd.2 | 
Input Leak Current TtH/1IL CPIN * - - £1.0 UA 
Output "H" Level Lou RV, LD Vou=4V -0.5 -1.0 - a 
7 t { t 
Current "EU" Level ToL, CPOUT VoL=iv 0.5 1.0 = 
‘f4 : xX | 100 200 500 | 
Amplifier Feedback | AT RE | KO 
Resistor FCIN z 


* : Guaranteed within the range of Vpyn=4.5~5,5V, Ta=-40~85°C, 
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FUNCTION EXPLANATION OF EACH TERMINAL 


SYMBOL TERMINAL NAME 


FUNCTIONAL & OPERATION EXPLANATION 


REMARKS 


Vpp 


Power supply voltage terminal and 


grounding terminal, 


| 


Crystal 
Oscillation 
Terninal 


Crystal oscillator is connected. 


With a built-in 
feedback 
resistor, 


Reference 
Divided Frequency 
Switching 
Terminal 


Switching of divided frequency from 
the crystal reference frequency 
divider into 1/5, 1/6 and 1/12 is 
possible. 


With a built-in 
pull-up resistor. 


FG Pulse Input 
Terminal 


Frequency generator input. 


With a built-in 
amplifier. 


APC Output 
Termina 


8 bit DAC output terminal for 
phase-voltage conversion. 


AFC Outt 
Terminal 


8 bit DAC output terminal for 
frequency-voltage convension. 


levee 
Output 


Signal 
Terminal 


RV 


Terminal for motor reverse signal 
output. 


oock Range 
Switching Termina 


Terminal for switching lock range. 
H of NC=1/20, L=1/27. 


With a built-in 
pull-up resistor. 


UN/STOP Input 
Terminal 


Motor RUN/STOP signal input terminal [vith a built-in 


H or NC=STOP, L=RUN. 


pull-up resistor. 


Lock Detecting 
Terminal 


Se 


This terminal becomes H when the 
motor speed is within the lock 
range and otherwise I. 


| 


Reference 
Frequency Input 
Terminal 


Normally connected to CPoyrt. 
For external fine adjustment input 
from an external oscillator. 


+ 


Reference 
Frequency Output 
Terminal 


CPOUT 


Terminal for divided output from 
the crystal reference frequency 
divider. Normally connected CPIy. 


te 


Test Terminal 


Input terminal of internal test. 
Generally ground. 
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OPERATION 


1. Crystal oscillation terminals (XT, XT) 


The crystal oscillator is used by connecting as shown below. 


i . oli 5 é 
TRIMMER ee ae . Cy, of 10~30pF is appropriate. 


Crystal oscillation frequency is calculated by the following equation according 


to number of FG pulses of a motor to be used. 


R 
£X = GO XFG' x 128 x (20 or 27) xN (Hz) 


(Note) (20 or 27) : 20 at 20/27="H" or Open. 
27 at 20/27="L". 


fy: Crystal oscillation frequency, FG': number of FG pulse generated per 
revolution of motor, R: revolution of motor per minute, N: Ratio of frequency 


division of the crystal reference frequency divider. (Refer to Item 9.) 


Maximum operating frequency is above 8MHz and crystals up to 8Mliz can be used. 


2. Reference frequency input/output terminals (CPIN, CPOUT) 


f£ 
Divided output i from the crystal reference frequency divider is available 


at CPouT, which is normally connected CPIN. 
. When an external oscillator (CR oscillator, etc.) is connected to CP[N, motor 


speed can be finally adjusted. 
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3. FG pulse input terminal (FGq{N) 


This is the input terminal of FG pulse that shows the motor speed. 
This FG pulse becomes comparison frequency. 
. This terminal has built-in Amplifier and Schmitt circuit. 
FG pulses are applied through capacitor coupling and small amplitude is enough 


for proper operation. 


4, Jock range switching terminal (20/27) 


. This terminal is for switching lock range of motor, with a pull-up resistor 


and chattering preventive circuit. 


(TRUTH TABLE) 
DIVIDED FREQUENCY LOCK RANGE 


1/27 +3.4~-3.9% of reference cycle 
1/20 +4.6~-5.3% of reference cycle 


5. APC, AFC output terminal (APC, AFC) 


. AFC (speed control output) is a F-V converter for FG frequency, and is 
consisting of a 8 bit D/A converter. 

. APC (phase control output) is a phase comparator (¢-V converter) that compares 
phase difference ¢ between 1/2 FG and reference frequency FS', and is also 
consisting of a 8 bit D/A converter. 

Both APC and AFC perform the following 3 operations according to FGIN frequency. 
a. When FGtn frequency is within the lock range: 
Both APC and AFC perform the normal operation for FGIN. 
b. When FG{yN frequency is below the lock range (under speed): 
APC and AFC outputs are both fixed at "H" level. 
c. When FCIN frequency is above the lock range (over speed): 
APC and AFC outputs are both fixed at "LL" level. 
. When a motor is in STOP state (P/S=H or NC), both AFC and APC are fixed "L" 


level. 
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AFC Output change status for FGIN APC Output change status for phase 
frequency difference ¢. 


FIXED AT "H" LEVEL 


H ; H aie 
4 D/A OUTPUT 
| = 
| = 
: 2 
7 1 pD7Aa OUTPET ee 
B | ea 
: a it 
5 Fs 
iz Ow 
2s ov 
<t auc 
<<. 


FIXED at "L" 
LEVEL 


0 res 27 


UNDER SPEED OVER SPEED 


PHASE DIFFERENCE ¢ 


LOCK RANGE 


FGIN FREQUENCY 
oO 


» AFC and APC timing chart within lock range. 
a. AFC (SPEED CONTROL SYSTEM) 


PG 

PULSE 

CLOCK ill it 
LOAD 

PILLSE 


b. APC (PHASE CONTRO]. SYSTEM) 


REFERENCE 
FREQUENCY 
FS PULSE 


APC oe ee  — — 
OUTPET 
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6. Lock detecting terminal (1D) 


This terminal is the lock detecting output and is placed at "H" level when FG{yN 


frequency is within the lock range and otherwise, placed at "L" level. 


7. RUN/STOP input terminal (R/S) 


RUN/STOP signals of the motor are input to this terminal. 


. This terminal has a pull-up resistor and a chattering proventive circuit. 


. During RUN (R/S=L), AFC , APC and LD perform the above-mentioned operations for 


FGIN frequency, and during STOP (R/S=H or NC), AFC, APC and LD are all fixed 


at "L" level. 


ca 


Reverse signal output terminal (RV) 


. At the switching of lock range from 1/20 to 1/27 or the operating from RUN to 


STOP, reverse signal for braking the motor is output through this terminal. 


. Change of RV output status 


J OU TC 3 
PREVLOUS STATUS ———> ad freee 


During normal rotation When the lock range is 
(during lock) at 1/20. switched from 1/20 to 
1/27. 


RV OUTPUT CHANGE 
TO "LL" LEVEL 


When the motor speed is 
locked at 1/27, or when 
FGIN 1/8FS, or when the 
lock range is switched 


from 1/27 to 1/20. 


During norma] rotation When the operation is 


(during lock) at 1/20 switched from RUN to 
or 1/27. STOP. 


When FG{N 1/8FS or when 
the operation is switched 


from STOP to RUN. 


In other cases than above, RV output is not changed and fixed at "L" level. 


Further, if FG frequency rises up to 1.5 times of normal rotation at 1/20 


(20 times of normal rotation at 1/27), RV output is reset. 


9. Reference divided frequency switching terminal (Nl, N2) 


Divided frequency 1/N of the crystal reference frequency divider can be 


switched to 1/5, 1/6 or 1/12 by number of FC pulses or a crystal used. 
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This terminal has a built-in pull-up resistor. 


(TRUTH TABLE) 


1/N: CRYSTAL REFERENCE DIVIDED FREQUENCY 


(Note) Don't use mode, N1=N2="1.", because this mode is test mode. 


CAUTION IN APPLICATION 


. APC and AFC terminals are for the 8-bit D/A converter outputs, which are directly 
output from the R~2R ladder type resistor network as shown in the following diagram. 
Impedance of these outputs becomes equal to the ladder resistor value RL. 

Terefore, input impedance at the receiving side of these terminals shall be designed 


accordingly. 


C) APC/ZAFC OUTPUT 


Q2 


LATCH 


Q3 Ry = 30~ 75kQ CTYP 50kQ) 


CIRCUIT 


OVTPUT 


. A filter for an externally counted differential amplifier on an application circuit 


shall be selected to meet the response characteristic of a motor to be used. 
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CHARACTERISTIC TEST CIRCUIT 


(1) Operating supply current Ipp (2) XT Operating frequency range fMAX(fxXT) 


VYpn= 5% Vpp=4.5~ 5.5V SYNCHROSCOPE 
& FREQUENCY COUNTER 


(3) CPIN Operating frequency range (4) FGrN Input sensitivity VINFG 
f£Max(f cp) 
PG Vpp= 4.5~ 5.5V MONITOR 
MONITOR 


VIn= 90.7 X Vp 


ieee Vpp 


Vpp=4.5~ 55V 


(5) Amplifier feedback resistor (6) D/A Converter ladder resistor Rj, 


Vpp=5¥ 
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CHARACTERISTIC DATA 


fax (Xt) — Vpp 
25 


Ta = 25 


TEST CIRCUIT" 


al 
Z P 
6 20 
Tan 
a 2 
BA 15 
oS 
oO 
on 
ae 
= 
Se 10 
mw 
fa 
Seta 
ot 
25 
"S 
= 
3 
0 
2 3 4 5 6 i 8 
OPERATING SUPPLY VOLTAGE Vop CV) 
fMax (CPTN) > Vpp 
125 


Ta = 25°C 
TEST CIRCULT ( 
10.0 


(MHz) 


= 
a 


fMax (CPIN) 
ol 
- 


ed 
in 


MAX. OPERATING FREQUENCY 


OPERATING SUPPLY VOLTAGE Vp CV) 


“RE QUENCY 
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Ypp=5V 
TEST CURCU 


( MHz ) 


OPERATING 
fMax (Xq) 


MAN. 


(MHz) 


OPERATING FREQUENCY 


fax (CPN) 


MAX. 


a 


40 60 tal) 


P TEMPERATURE Ta (°C) 


TEST CERCULT (@ 


40 60 a0 


TEMPERATURE Ta CC) 


Ipp — Ypp Vin (FG {N) Vpp 
250 
2 Ta = 256 Ta 25°C 
& TEST CLRCULT ( re TEST CIRCULT (4) 
= eo. 200 i 
3 Ee 
ae 
BH sf { L 
oa ZL 150 [ 
m ae | 
a SS 100 1 4. 
o meee 
Zz — 
= oe 
i Cres 
s a 50 + te 
i} 
5 t 
° 
0 | es Soe Ge 
2 3 4 5 6 7 8 2 5 6 7 8 
OPERATING SUPPLY VOLTAGE Vpp C¥) OPERATING SUPPLY VOLTAGE Vpp OV: 
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EXAMPLE APPLICATION CIRCUIT 


24V 
O 
3300. 
T 
x i+ | bse 
St |S BFS 
° 8.7kQ 
WwW 
—W 


220k0 


mmm 10“ x3 


| 
10“F 
aWy 


“ww 
R) 
Q@QALQQLEOE 
G) 


O14F 


10kQ 


ale 


im 
ast 
oC 
A. 
“4 
ca 
o 
ro] 
a 
G 
a 


TAT259P“F/( LB) 


33k 


Coes 
1KQ 


62kn 


22k 


Example of crystal oscillation frequency calculation. 

When FG' (number of FG pulse)=180 pulses and R (revolution of motor)=200r.p.m., 
if the dividing frequency of reference divider and lock range is set at N=5 
dividing frequency and 20/27=20, the crystal oscillation frequency fx is as 
follows: 


R 
fx = $0 * FG'x128 XN = Sy x 180 x 128 x 20 x 5=7.680MHz 
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FOR SERVO MOTOR CONTROL 


TD6303F is designed for small motor speed control. 
This is designed specially for low voltage and low 
current operation, and is suitable for FG servo 


control of small DC motor for portable equipment. 


. Installed in a very small flat package 
. Can operate with low voltage 


-Operating voltage : Vcc=1.8~6V SSOP16-P-300 


. Can operate at two speed levels 
(Example : 2.4cm/s and 1.2cm/s for micro cassette Weight-7 0,16e(typ.) 
tape recorder) 
» Can hold stand-by operation with very small current 
(i,e, 2uA nominal), beling provided with stand-by 
switch. 


Can be applicable to remote control and others. 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 


Power Supply Voltage 7 


Output Current 10 


Power Dissipation (Note) 350 


Operating Temperature -10~60 


Storage Temperature -55~150 


Note : When operating at 25°C or more, reduce 2.8mW per 1°C. 


=6ol= 


TD6303F 


ELECTRICAL CHARACTERISTICS (Unless otherwise specified, Vcec=3V, Ta=25°C) 


SW2 : (Motor ON) 2 4 
SW2 : (Motor ON), R3=2MQ ee eae 
pm nic rene Pine [1 Payee P= Pa 


VREF=V16-V1L 


Input Off-set Voltage AV2-3=V2-V3, Rg=10k2 


Input Sensitivity = 


Speed Power Supply 


=1.8~6V 
Voltage Fluctuation Vec=1.8 


Speed Load Fluctuation Torque 0-8 g+-cm 


BLOCK DIAGRAM/TEST CIRCUIT 1 
Icc, Icc(OFF), loc(sc) 


N 
g & 
= = (MOTOR ON) { 
wo OFF 
nN ae Vv 
+ —o 
iam ON 'AND-BY 
1 é ( STAND- By) SWITCH 
On 3 
3 


SAWTOOTH 
GENERATING 
CIRCUIT 


POWER ON/OFF 
CIRCUIT STAND-BY 
OUTPUT BUFFER 
AMPLIFIER 
CURRENT 
LIMITER 


COM PARATO R INTEGRATING 
CIRCUIT CIRCUIT 


REGULATED || waverorn || | 12 
teed hee FREQUENCY 
SUPPLY s ING DIVIDER 


2SA950 
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TEST CIRCUIT 2 TEST CIRCUIT 3 
AV 2-3 VTH 


Vec=3V Vec=3V 
Pe MEASURE Vy}, WHEN 
r = VOLTAGE AT PIN 14 
Vase es V8 oo START TO DECREASE 


AT LOW LEVEL. 


TIMING CHART 


INPUT WAVEFORM 
AT PIN 2 


(2) 


INPUT WAVEFORM AT 
TRIGGER CIRCUIT 


OUTPUT WAVEFORM AT 
TRIGGER CIRCUIT 


Voc 
Vv ly SAWTOOTH WAVEFORM 
cc 4 ‘ref AT PIN 14 
Veo Vref 
vec INTEGRATED WAVEFORM 


AT PIN 14 AND 
OUTPUT WAVEFORM AT 
PIN 6 


Cel,[f] Veo Ve 
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FUNCTIONAL EXPLANATION OF TERMINALS 


SYMBOL 


TERMINAL NAME 


FUNCTION 


Regulated Voltage 
Output Terminal 


Regulated voltage output terminal 

at Vref=1.25V 

Having output current capacity of 15mA, 
this can be ysed for power supply for 
external circuit. 

Regulated at pin 16 (Vcc). 


FG Pulse Input 
Terminal 


Input terminal for receiving FG pulse 
from motor. 


BYPASS 


Bypass Terminal 


Reference (bypass) terminal of 
differential amplifier in waveform 
shaping circuit. 


SPEED CONT 


Tape Speed Selection 
Terminal 


Input terminal for selecting tape speed, 
and can select either 1.2cm/sec or 
2.4cm/sec. 


Current Limit 
Terminal 


OUTPUT 


Driver Output 
Terminal 


STAND-BY 


Negativer Power Supply 


Stand-by Terminal 


Terminal to connect output current 
limiting resistor for driver output. 
7mA at 100Q2(Std.). 


Driver output terminal to drive external 
motor driving transistor. 


Connect to make lowest voltage of IC. 


Switch terminal to electrically stand-by 
IC. Remove stand-by status by openning 
the terminal. 


STARTER 


Starter Terminal for 
Power Supply 


Terminal to connect resistor for regulated 
power supply initial start. 

when it is not specially required to 
minimize the holding current during power 
off status, Vpr can be directly applied. 


INITIALIZE 


Initialize Terminal 


Terminal to 
capacitance 
at the time 


discharge the residual 
in the integrating capacitor 
of power OFF. 


FILTER 


Integrating C and R 
Connection Terminal 


Terminal to 
circuit. 


connect C and R in integrating 


TIME CONST 


Time Constant 


Time constant for sawtooth wave is 
CT°RtT. 


Ground 


Grounded to case or other with the maximum 
voltage of IC. 
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NOTES IN APPLICATIONS 


1. In order to minimize the effect of noise generated from motor, this IC is grounded 


to the case at Voc. Therefore, the external transistor is controlled with the 


voltage between pin 16 and 6, 


2. The constant voltage at pin 1 is regulated with respect to pin 16 (GND: maximum 


voltage), but this is not regulated with respected to the minimum voltage of pin 8. 


3. In waveform shaping circuit, 


there is no offset, and then, 


when the external bias resistors 
are the same as each other, the 
circuit will operate at zero 
cross operation, 

The circuit will erroneously 
operate responding to the noise, 
and show the performance 
degradation. 

Therefore, it is necessary to 
apply the pertinent offset by 


using Rl and R2 as shown in 


figure 1, in considering input 


Figure 1. Waveform shaping circuit 


voltage from FG, 


4, Pin 12 (initialize termina) 


will detect voltage reduction 
in IC, and discharge the 
externally connected capacitor 


at pin 13. Therefore, pin 12 
é 


is shorted to pin 13. 


TO OUTPUT @) 


BUFFER 


Cl 


0.0033 #F 
T 


5. Sawtooth generating circuit, 


comparator circuit and integrating 


circuit are shown in figure 2, 
Figure 2. Sawtooth generating circuit, 


comparation circuit and 
integrating circuit 
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5.1 Setting of RT and CT 
Motor speed is determined by RT and Cy. The following equation is approxiamtely 


true for motor speed and Cr*RtT. 


NM 1 
0) 1.69Cp*Ry 
4 
1 
(= 3. 38Cp-RT for double speed node ) 
where, N (rpm) for motor speed 
M for poles at tachgenerator 


Rt and Cr shall be set to satisfy the above equation, while keeping RT between 
10k2 and 500ke. 


5.2 Setting of RF, Cri and Cr2 

Cr] is the integrating capacitor, and Rp and Cr2 are respectively resistor and 
capacitor for phase compensation, If the circuit becomes unstable when double 
speed is selected, add C for phase compensation using SW3, 
Motor speed performance is determined with these circuit constants. Select 
these constants considering such factors as motor inertia, required start-up 
performance and wow flatter characteristics. 
The following constants are standard: 

RF = 1~20k 

CFL = 0.01~5uF 

Cr2 = 0.1~50uF 


6. Setting of Rsc 
Output current limiting transistor is included in TD6303F, and output current is 
limited at the level where the voltage drop at Rsc becomes transistor base~emitter 
voltage Vgr (approximately 0.7V at Tj=25°C). 
The output shorting current Isc at this time is; 
Isc=VpE/Rsc 
where, Vpp(Tj=t°C)=Vpe(Tj=25°C) — 2mV(t=25°) 


7. Setting of R3 
Stand-by current, while TD6303F is stand-by condition, is determined by stand-by 
switch (S1). The stand-by current is approximated as 


13 R341 50k (Resistor of 150k2 is already in.) 


—662— 


TC3081AP 


PHASE COMPARATOR 


The TC5081AP consists of a digital 
phase comparator and an amplifier. 
Three state output connected to low 
pass filter (using an internal 
amplifier) will produce DC voltage 


to control a VCO. 


Low state pulses appear on phase out 
as long as the loop is unlocked and 
these can be utilized as lock 


indicator. 


Weight: 0.9g (Typ.) 


PIN CONNECTION (SIDE VIEW) 


Aout 
AIN 


MAXIMUM RATING (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Supply Voltage 10 


Input Voltage -0.3.Vppt0. 3 


Operating Temperature ~30075 


Storage Temperature -55%0125 
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TC5081 AP 


PHASE COMPARATOR TIMING CHART 


SIN _J | | [| Poke 


HIGH IMPEDANCE 
PDOUT ari Se py ey ee == — 


PHASE OUT 


LOGIC DIAGRAM 


r® 


@ {po (1) AQUT 


AIN 
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ELECTRICAL CHARACTERISTICS (Ta=-35 ~ 75°C) 


TEST 
CIRCUIT TEST CONDITION 


CHARACTERISTIC SYMBOL 


Operating Supply 
Voltage 


TC5081 AP 


Vpp=7.5V, 


tryytt 
H" Level Vin=6.6V, 


Output 


VIL=1l.6V 
IoH=-50uA 


Volt 
de taee Vpp=7.5V, 


wT wt 
L" Level Vin=6.6v, 


VIL=1.6V 
TOL=50LA 


Vpp=7.5V, 


Quiescent Current VIL=0V 


Vip=/7.5V 


Vpp=7.5V 
3 State Leak Current 


Vpp=7.5V 


Filter Amp. Voltage MDD 2V3 


Gain 


Rg=6002 


TEST CIRCUIT 


Vpp Vs Tw MIN 


PULSE GENERATOR 1 
PULSE GENERATOR 2 
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Ry-2 =1M2, fIN=1kHz 


© Pout 


O PHASEgut 


TC5081AP 


. 


tw MIN — Ypp 


(nsec) 


100 


OPBRATING MINIMUM PULSE WIDTH 
tw MIN 


(ma ) 


4 
SUPPLY VOLTAGE 
Vpp — Ipp 


VoD Cv) 


Ipp 


OPERATING CURRENT 


(4B) 


4 


SUPPLY VOLTAGE 


6 


Gy — Vpp 


Gy 


B 


AMP. VOLTAGE GAIN 
8 


4 


SUPPLY VOLTAGE 


6 8 10 
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LksT WAVE 


TEST CIRCUIT 
qq) 


(2) 


Gy =z =— 
O40 Q 
Vv 40g Vi 


TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


O 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62064P/AP/F/AF and TD62074P/AP/F/AF are high- 
voltage, high-current darlington drivers comprised of four NPN 
darlington pairs. 

All units feature integral clamp diodes for swiching inductive 
loads and all units of TD62074P/AP/F/AF feature uncomitted 
collectors and emitters for isolated darlington applications. 

For proper operation, the substrate (SUB) must be connected to 
the most negative voltage. 

Applications include relay, hammer, lamp and stepping moter 
drivers. 


@ Output current (Single Output) 154A MAX. 
@ High Sustaining Voltage Output 35V MIN. (TD62064P/F, 


074P/F) HSOP 16-P-300 

50V MIN. (TD62064AP/ AF, : : 

O74AP/ AF) Weight DIPi6-P-300A : l.lig 
@ Output Clamp Diodes : TD62064P/AP/F/ AF HSOP16-P-300: 0 
@ Isolated Darlington Array : TD62074P/AP/F/AF . 6 SONS 


@ Input Compatible with TTL and 5V C-MOS 
@ GND and SUB Terminal=Heat Sink 

@ Package Type-P, AP: DIP-16 pin 

@ Package Type-F, AF: PFP-16 pin 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


Output Sustaining 
Voltage : VcESUS) 


Output Current lout 


Input Current In 
Input Voltage VIN 


Clamp Diode 
Reverse Voltage 


VR *1 


Clamp Diode Ip *! 
Forward Current F 


Isolated Voltage 


1.47/2.7 


Power Dissipation 09/14 4 


Operating 
Temperature 


Storage Temperature 


*1 TD62064P/ AP/F/AF 
*2 TD62074P/AP/F/AF 
*3 On Glass Epoxy (50X50X1.6mm Cu 50%) 
*4 On Glass Epoxy (60X30X1.6mm Cu 30%) 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


PIN CONNECTION (TOP VIEW) 


TD62064P / AP TD62074P / AP 
HEAT SINK HEAT SINK 
& GND & GND 


3 NC 


[ie] Fs] Fe] Pe] fro) fo] 
nae 


04 GND 14 AN 13, GND 03 
[16] [15] [ra] [13] [a2] [41] [ro] [9 | 


JE2 


ot [So 
LI2ZIGILIGITIZITE] LI PILIGITIVITe] 
COM O01 It “7 12 «02 COM O01 GND I “7 42 GND 02 
HEAT SINK HEAT SINK 


& GND & SUB 
TD62064F 


HEAT SINK 
NC &GND NC 13. NC O03 


HEAT SINK 
14 &GND_ 23 


GND I1 HEAT SINK 12 GND O2 
& GND 


INPUT 2300 INPUT 2302 


+ : Parasitic Diodes 
The input and output parasitic diodes cannot be used as clamp diodes. 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


RECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C and Ta=~—35~75°C for Type-P) 


CHARACTERISTIC SYMBOL CONDITION UNIT 
P,F = 35 


Output 
Sustaining Vv 
Voltage 


VCE(SUS) 


AP, AF 


DC 1 Circuit, Ta =25°C 


Tpw= 25ms, Duty =10% 
4 Circuits 
Ta=75°C Duty = 50% 


Tout 


Tow =25ms, Duty =10% 
ee Duty = 50% 

4 Circuits 
Duty =10% 

Ta=85°C 
Duty =50% 


bo 
alololjolololololololo 


sa tetin AP, AF 
Clamp Diode Forward Current 


VsuB 


AF 


Ta=75°C #2 
Ta=85°C  *2 
Ta=85'C =*1 


*1 On Glass Epoxy (50X50X1.6mm Cu 50%) 
*2 On Glass Epoxy (6030X1.6mm Cu 30%) 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


Output Leakage 


Current 


Vcr =35V, Ta=25°C 


Vce=35V, Ta=75°C 


Vor =50V, Ta=25°C 
Vor =35V, Ta=25°C 
Von =35V, Ta=85°C 


Collector-Emitter Saturation 
Voltage 


Vck(sat) 


Tout=1.25A, [N=2mA 


Tout=0.75A, In =9385 uA 


DC Current Transfer Ratio 


hFE 


IourT=1.0A 
Vor=2V 
oe foowe 


Input Voltage (Output On) 


VIN(ON) 


Iour=1.25A, I~jn=2mA 


Clamp Diode 


Leakege Current 


Vr=35V, Ta=25°C 


VR=35V, Ta=75°C 


VrR=50V, Ta=25°C 


VrR=50V, Ta=85°C 


Vr=35V, Ta=25°C 


VR=35V, Ta=85°C 


Clamp Diode Forward Voltage 


Ip=1.25A 


Input Capacitance 


VIN=OV, f=1MHz 


Turn-On Delay 


Turn-Off Delay 


TEST CIRCUIT 
1. Icex 


Vin =9 


OPEN 


2. Ver(sat), hE OPEN 
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TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


3. VIN(ON) 4. Ip 
OPEN 
fi 
OPEN Ve 
WT 
OPEN 
5. Vr 6. CIN 
OPEN 
vy te 
Ghen CAPACITANCE 
BRIDGE OPEN 
OPEN 
7. ton, torr 
V 
INPUT OPEN our 
Rh eae Ae = 
' Ry 
1 
PULSE H 
GENERATOR =i aia 
Vv ! CL = 15pF 
(Note 1) MING | | ii (Note 2) 
tr te (Note 1) 
> <_ f 
aun; 50% Vin = 2.4V 
INPUT 50% 50% 
10% 10% 4 


50 us 


—-—$<$<$$->_$<$< 
ton tore 
Vou 
50% 50% 
OUTPUT 


Vou 
(Note 1) : Pulse Width 50us, Duty Cycle 10% 
Output Impedance 500, tyS5ns, tp=10ns 


(Note 2) : CL includes probe and jig capacitance 


611 


TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


lout — Vce(sat) 


TD62064P 
TD62074P 
Ta = 25°C 


OUTPUT CURRENT loyr (mA) 


INPUT CURRENT Sin (MA) 


OUTPUT CURRENT four (mA) 


. 0 0.4 0.8 t2 1.6 2.0 
COLLECTOR-EMITTER SATURATION VOLTAGE 
Vce(sat) (Vv) 
lin — Vin 


TD62064AP / F 
TD62074AP / F 


0 
1.0 2.0 3.0 4.0 5.0 


INPUT VOLTAGE Vin (V) 


lout ~ lin 


50 100 150 200 
INPUT VOLTAGE In (uA) 
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OUTPUT CURRENT lour (mA) 


INPUT CURRENT yy (mA) 


POWER DISSIPATION Pp (W) 


lout — Vce(sat) 


TD62064AP 
TD62074AP 


0.5 1.0 1.5 2.0 
COLLECTOR-EMITTER SATURATION VOLTAGE 
Vee (sat) (Vv) 
lin V 

2.0 Ny N 
TD62064P 
TD62074P 
1.6 a 
Ta=25°C 
12 t—tlou 
0.8 
0.4 
0 
0 0.4 0.8 1.2 1.6 2.0 2.4 
INPUT VOLTAGE Vy (V) 
Pp-Ta 
Dip-16pin On 
GrassEpoxy 
(50 x 50 x 1.6mm 
Cu 50%) 
Dip-16pin Free Air 
PFP-16pin On 
GrassEpoxy 
(60 x 30x 1.6mm 
Cu 30%) 
PFP-16pin Free Air 
%> 20 40 60 80 100 120 140 160 180 200 
AMBIENT TEMPERATURE Ta (°C) 


lout (mA) 


lour (mA) 


out (mA) 


150 


1500 
1350 
1200 
1050 
900 
750 
600 
450 
300 
150 


lout — Duty Cyde 


TD62064P/AP/F/AF 
TD62074P/AP/F/AF 


lout — Duty Cycle 


out (mA) 


TD62064P / AP TD62064P / AP 
Ta =85°C Ta= 75°C 
n ch ON n ch ON 
0 0 
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100 
Duty Cycle (%) Duty Cycle (%) 
lout — Duty Cycle \ - Duty Cycle 
1500 QUT y Ly 
oi n=1 1350 
ane 1200 
H=9 a 1050 
n=3, = 900 
5 750 
=4 = 2 
600 
450 
TD62064P he TD62064F / AF 
Ta = 85°C 300} Ta=25°C 
n ch ON 450] ch ON 
0 
0 10 20 30 40 50 60 70 80 90 100 © 9 10 20 30 40 50 60 70 80 90 100 


Duty Cycle (%) 


out ~ Duty Cycle 


Duty Cycle (%) 


150 


0 
0 10 20 30 40 50 60 70 80 90 


T 
Ta = 85°C 
n ch ON 


D62064F / AF 


Duty Cycle (%) 


100 
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TD620646BP-1 


4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62064BP-1 is high-voltage, high-current darlington 
drivers comprised of four NPN darlington pairs. 

All units feature integral clamp diodes for switching inductive 
loads. 

Applications include relay, hammer, lamp and stepping moter 
drivers. 


@ Output Current (Single Output) 1.54 MAX. 
@ High Sustaining Voltage Output 80V MIN. 
@ Output Clamp Diodes 

@ Input Compatible with TTL and 5V C-MOS 
@ GND and SUB Terminal = Heat Sink 


DIP16-P-300A 
@ Package Type-BP-1: DIP-16 pin 


Weight : 1.llg 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC SYMBOL RATING UNIT 
Output Sustaining Voltage VcK(SUS) —0.5~80 


Parasitic Transistor Output ¥ 
Voltage Vcer@l) 


Output Current Tour 


Input Current In 


Input Voltage 


Clamp Diode Reverse Voltage 


Clamp Diode Forward Current 


Power Dissipation 1.47/2.7 1 


Operating Temperature . —40~85 


Storage Temperature —55~150 


*] Parasitic Transistor (COMMON-GND-COMMON) Output Voltage 
*2 On Glass Epoxy (50X50X1.6mm cu 50%) 
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TD620646P-1 


PIN CONNECTION (TOP VIEW) SCHEMATICS (EACH DRIVER) 
HEAT SINK 


COMMON 
NC 14 & GND 


TPUT 
15] [14] [13 230k02 OUTPU 


* 


TTL] cup 

* ; Parasitic Diodes 

HEAT SINK (Note) The input and output parasitic diodes cannot be 
& GN used as clamp diodes. 


DC 1 Circuit, Ta=25°C 
Output Current Tour an 25ms, |Duty=10% 


4 Circuits 
esate Boys 85°C 


Input Voltage 
Input Voltage (Output On) pane eh a be eae, 


Input Voltage (Output Off) 


Input Current 

Clamp Diode Reverse Voltage 

Clamp Diode Forward Current 

Power Dissipation Ta=85°C *1 


*% 1 On Glass Epoxy (50X50X1.6mm Cu 50%) 
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TD620646P-1 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 
CHARACTERISTIC 


Output Leakage Current Ickx 
Collector-Emitter Saturation 
Volta Ven(sat) 

oltage Iour=0.75A, lin=2.4V 


DC Current Transfer Ratio =2V, Iour=1.25A 
Input Voltage (Output On) IoupT=1.25A, In=2mA 
VR=80V, Ta=25°C 
Clamp Diode Reverse Current 
Vr=80V, Ta=85°C 
Clamp Diode Forward Voltage Tp=1.25A 
Input Capacitance Vin=0, f=1MHz 
Turn-On Delay 


Tour=125A, In=2av | IIN= Hour=1.25A, lin=24V | 


Vour=80V, Ry=680 
Turn-Off Delay eae a 


Parasitic Transistor Output 


Voltage Len = otis 


TEST CIRCUIT 


1. Icnx ies 2. Vox(sat), hFE 


in 


3. VIN(ON) BpER 4. IR 


OPEN 


OPEN 


—676— 


TD620646P-1 


5. Ve 6. CIN 


OPEN 


CAPACITANCE 


BRIGE OPEN 


OPEN 


OPEN 


7. ton, torr 


INPUT OPEN Vout 


; 
I RL 
1 
PULSE ' 
GENERATOR ei 
C. = 15pF 
Wie oe ll ooo nee eat a il (Note 2) 
t te(NOTE 1) 
——_ 
50% 30% Me 2AM 
BUT 10% 50% 
10% 10% . 
50s 


[———————— 
ton torr 
Vou 
50% 50% 
OUTPUT 


Vor 
(Note 1) : Pulse Width 50s, Duty Cycle 10% 
Output Impedance 500, t;S5ns, te=10ns 


(Note 2) : CL includes probe and jig capacitance 


OPEN COM1, 2 


8. Voor 


OPEN O———) 


= 677— 


TD62064BP-1 


i lout — Vee (sat) lin = Vin 
12 Sera Te at ie 
< ce 
ae E J fires C 
3 2 MAX. TYP. oe 
: 5 8 Ae A Sea |Z |MIN, 
uy us 
E e i Pee 
's) rs} | y 
' - a 
7 5 eal a 
= Zz ta 
2 = we 
Oo =e HK ea wa 
7 
0 
0.5 1.0 1.5 2.0 1 2 3 4 5 
COLLECTOR-EMITTER SATURATION VOLTAGE INPUT VOLTAGE Viy (V) 
Vee (sat) 
lagrelin loyr - DUTY CYCLE 
1500-77] —7 
_| @ On Glass Epoxy fe bp lllt axle ie | 
= 50x 50x 1.6 Cu50% < 1200 a — 
a @ Free Air = 
oo e be 
ae 
Zz a2) 
900 
= kb 
< a f 
a oe 
rs . 
A 3 600}-—+- -—— ~— 
: . 
a 
B 5 300 TD62064BP-1 Peel Fores cones 
a oO 
Ta = 25°C | 
n ch ON 
0 40 80 420 160 200 240 0 20 40 60 80 100 
AMBIENT TEMPERATURE Ta (°C) DUTY CYCLE (%) 
lout - DUTY CYCLE 
1500 
gq 
— 1200 
ee 
> 
2 
= 900 
Zz 
Ww 
og 
oe 
3 600 
es 
> 
(oa 
5 300 | TC62064BP-1 
1) 
0 


0 20 40 60 80 100 
DUTY CYCLE (%) 
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_ 1062081 AP/CP’F/AF,TD62082AP/CP/F/AF 
— TD62083AP/CP’F/AF, 1D62084AP/CP/F/AF 


© 8 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62081AP/CP/F/AF Series are high-voltage, high-current 
darlington drivers comprised of eight NPN darlington pairs. 

All units feature integral clamp diodes for swiching inductive 
loads. 

Applications include relay, hammer, lamp and display (led) 
drivers. 


DIP 18-P-300D 


@ Output Current (Single Output) 500mA MAX. (TD62081AP/ 


F/ AF Series) Soe 8 eres 
400mA MAX. (TD62081CP NEARS” 
Series) 

@ High Sustaining Voltage Output 35V MIN. (TD62081F SOP 18-P-375 
Series) 
50V MIN. (TD62081AP/AF = Weight DIP18-P-300D : 1.478¢ 
Series) SOP18-P-375 : 0.41g 
100V MIN. (TD62081CP 
Series) 


@ Output Clamp Diodes 

@ Inputs campatible with Various Types OF Logic. 
@ Package Type-AP, CP: DIP-18 pin 

@ Package Type-F, AF: SOP-18 pin 


TYPE INPUT BASE RESISTOR DESIGNATION 


TD62081AP/CP/F/ AF] External General Purpose 
TD62082AP/CP/F/AFJ10.5-kQ+7V Zenner diode {14~25V P-MOS 
TD62088AP/CP/F/ AF) 2.7kO TTL, 5V C-MOS 
TD62084AP/CP/F/ AF] 10.5kO 6~15V P-MOS, C-MOS 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


MAXIMUM RATINGS (Ta = 25°C) 


—0.5~50 
Vcr(sus) —0.5~100 
—0.5~35 


Output Sustaining 


Voltage 


Output Current lour 


Input Voltage VIN (*1) 


Input Current In (**2) 


Clamp Diode 
Reverse Voltage 


Clamp Diode 
Forward Current 


Power Dissipation 


*1 Except TD62081AP/CP/F/AF **2 Only TD62081AP/CP/F/ AF 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


PIN CONNECTION (TOP VIEW) 


01 02 O03 O04 O5 O6 O7 O8 COMMON 


wolf Mss [vas [fra fo] 


Reeleele 


gE 4 JLs LETT 


18 2] 


SCHEMATICS (EACH DRIVER) 


TD62081AP /CP/F/ AF TD62082AP /CP/F/ AF 


+ : Parasitic Diodes 
NOTE. The input and output parasitic diodes cannot be used as clamp diodes. 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C) 


CHARACTERISTIC SYMBOL CONDITION TYP [ MAX | UNIT 


Output Sustaining 
Voltage 


VCE(SUS) Vv 


Tpw =25ms, Duty =8%, 8 
Circuits 

Tpyw=25ms, Duty =25%, 
8'Gircuits 7 
Tpw=25ms, Duty =8%, 8 
Cireuits s 


Output Current 


F, AF 


Tpyw=25ms, Duty =25%, 
8 Circuits y 


Bay 
Input Voltage | TD62Z081AP/ 
CP/F/AF 


TD62082AP / 
Input Voltage |CP/F/AF 


(Output ON) |ERSZBBAP/ | Vincony 
TN62084AP / 
CP/F/AF 


Clamp Diode 
Reverse Voltage 


Clamp Diode 
Forward Current 


Power Dissipation 


VCE=100V 


Output Leakage Ta=85°C 
Current 


gee Nee VCE=100V_|vin=6v 


TD62084 Vin=1V 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC 


Collector-Emitter Saturation 
Voltage 


TEST 
SYMBOLIciRCUIT 


VCE(sat) 


TEST ‘ a 
ie 1.3 1.6 


Ioup=350mA, In =500uA 


lour=200mA, I[N=350A 


Iour=100mA, In =250¢A 


TD62082AP/ 
CP/F/AF 


TD62083AP / 
CP/F/AF 


TD62084AP / 
CP/F/AF 


VIN=17V 


TIN(Orr) 


lour=500nA, Ta=85°C 


TD62082AP / 
CP/F/AF 
TD62083AP / 


CP/F/AF 
Input Voltage 


(Output On) 
TD62084AP / 
CP/F/AF 


VIN(ON) 


Vew=2V, Iour=300mA 


Vern =2V, Iour=200mA 


Vor =2V, lour=250mA 


Vor =2V, lour=300mA 
Vcn=2V, Iour=125mA 
Vcr =2V, lour=200mA 
Vcr =2V, lour=275mA 


Ver =2V, Ionur=350mA 


DC Current Transfer Ratio 


Ver =2V, lour=350mA 


Clamp Diode Reverse Current 


Ya= 25°C (*1) 


Ta=85°C (#1) 


Clamp Diode 
Forward Voltage 


Ty =350mA 


Ip~=280mA 


Input Capacitance 


Turn-On Delay 


Ry,=1200, Vour=50V 


R,=2400, Vour=100Vv 


Turn-Off Delay 


*1. VR=VR MAX. 


Rp, = 850, Vour=35V 


Ry,=1202, Vour=50V 


Ry,= 2400, Vour=100V 


Vour=35V 


TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 


TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


2. Verisat), FE 
CE(sat) FE OPEN 


TEST CIRCUIT 
1. Ickx OPEN 


* VcE(sat) 


hee QUT 
IN 
3. IN(ON) ene 4. IIN(OFF) gia 
A Joos 
lIN(OFF) 
OPEN 
5. VIN(ON) widen 6. IR 
|v |i 
v 
OPEN | 
WT W7T 
OPEN 
7. Ve 
Ve I 
OPEN 


OPEN 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 
TD62083AP/CP/F/AF, TD62084AP/CP/F/AF 


8. ton, torr 


Vv 
INPUT OPEN our 


pon ae tna aan aaa gon 
! : 
' 
PULSE ; OUTPUT 
1 
1 
1 
1 


GENERATOR (NOTE 2) Ste 
L= !>p! 


Mobesed-tecoeeesese | (NOTE 3) 


ty é 
> <— 
50% 30% Vin 
iNPU: 50% 50% 
10% 10% 0 
50us 
ton torr 
Vou 
50% 50% 
OUTPUT 
Vo 


(Note 1) : Pulse Width 50us, Duty Cycle 10% 
Output Impedance 500, t;=5ns, tr=10ns 


(Note 2) : See below 
Input Condition 


TD62081AP/CP/F/AF 
TD62082AP/CP/F/AF 


TD62083AP/CP/F/ AF 
TD62084AP/CP/F/AF 


(Note 3) : CL includes probe and jig capacitance 
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TD62081AP/CP/F/AF, TD62082AP/CP/F/AF 


TD62083AP/CP’F /AF, TD62084AP/CP/F/AF 


INPUT CURRENT ti, (MA) 


INPUT CURRENT Iiy (mA) 


lour (mA) 


OUTPUT CURREN 


2.0 


hin - Vin 
3 
TD62082AP / CP/F TD62083AP/CP/F 
= seeics Stet ee gal = et ee 
£E 
z 2 Eanes! | b= = a 
kK 
& MAX 
oe ee : <7] = 
o TYP a 
Bo sions 
a = 
zZ -_ MIN 
= =e 
0 
12 16 20 24 
INPUT VOLTAGE Vyy (V) 
lin = Vin 
3 600 
TD62084AP/ CP/F ~ 
Lepeeyeree at - Lt 
E 
is 
2 
2 an - © 400 
i 
a 
a 
— — a 
a 
MAX. =) 
A? 
158 mat re & +. 
Sees ven 
ere : 
=o eee MIN 
0 0 
5 7 9 1 0.5 1.0 15 
INPUT CURRENT Vix, (V) COLLECTOR-EMITTER SATURATION VOLTAGE 
VcE(sat) Vv 
500 — DUTY CYCLE Py -T, 
| od 8 Circuits Active @ Type-AP, CP Free Air 
1.5 
400 pees a 2 
> @ Type-F, AF Free Air 
= 
| i aa ee es & 
300, IN| CN Janse ale 2 
2 10 
é 1 < 
= 
200 a 
= _ 0, w 
Ta= 25°C a 
a 
S05 
100 ik ae 5 
85 
es 
0 0 
0 20 40 60 80. 100 ie} 50 100 150 
DUTY CYCLE (%) AMBIENT TEMPERATURE Ta (°C) 
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TD62164AP/AF 


© 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62164AP/ AF is high-voltage, high-current darlington 
drivers comprised of four NPN darlington pairs. 

AU units feature integral clamp diodes for swiching inductive 
loads. 

Applications include relay, hammer, lamp and stepping moter 
drivers. 


Output Current (Single Output) 700mA MAX. 
High Sustaining Voltage Output 50V MIN. 
Output Clamp Diodes 
Input Compatible with TTL and 5V C-MOS 
GND and SUB Terminal Heat Sink HSOP16-P-300 
Package Type-AP: DIP-16 pin 
Package Type-AF: PFP-16 pin Weight DIP16-P-300A: l.1lg 
SOP16-P-300 ; 0.50g 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC SYMBOL RATING 


Supply Voltage 


Output Sustaining Voltage VCE(SUS) 


Output Current Tout 


Input Current In 


Input Voltage VIN 


Clamp Diode Reverse Voltage Vr 


Clamp Diode Forward Current Ip 700 
1.47/2.7 *1 
0.9/1.4 *2 


Power Dissipation Pp 


Operating Temperature T, —40~85 


Storage Temperature 


*1 On Glass Epoxy (50X50 1.6mm Cu 50%) 
*2 On Glass Epoxy (6060X1.6mm Cu 30%) 
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TD62164AP/AF 


PIN CONNECTION (TOP VIEW) 


TD62164AP 


HEAT SINK 
& GND 


Lf |] Ble U 


TD62164AF 


HEAT SINK 
04 Vec 14 NC @GND NC 13 Vee 03 


34 Ls 
com o1 11 NC HEAT SINK NC 12 02 COM 
& GND 


ys 
HHAT SINK 
& GND 


+ : Parasitic Diodes 
The input and output parasitic diodes cannot be 
used as clamp diodes. 


RECOMMENDED OPERATING CONDITIONS (Ta= —40~85°C) 


CHARACTERISTIC SYMBOL CONDITION 
= 5.5 


Supply Voltage Vcc 4.5 
Output Sustaining Voltage VcE(Sus) 


DC 1 Circuit, Ta=25°C 

a ge Duty =10% 
w=25ms 

4 Circuits Diy ue 

Ta =85°C Duty =10% 

AF Duty =50% 

Input Voltage VIN 


Output Current lout 


Output On | Vinny 


Input Voltage 


R 

Clamp Diode Forward Current Ip 
Me AP Pp Ta=85°C *1 
Power Dissipation Ta=esc *D 


*1 On Glass Epoxy (50X50X1.6mm Cu 50%), *2 On Glass Epoxy (60X60X1.6mm Cu 30%) 
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TD62164AP/AF 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


TEST TEST mm 
cuARAGrenin¢  fevmsor St] ofS 


Vcr=50V, Ta=25°C 50 

= eaeen 

Collector-Emitter Saturation 

Voltage ” 
hFE 


Iour=500mA, Vec=5V 0.8 
2 a ee ee) 
DC Current Transfer Ratio 


Iour=200mA, Vcc=5V 0.45 
Vce=2V, Iout=500mA 

Tout=500mA, hrpep=150 

Iopur=500mA, her =2000 
VrR=50V, Ta=25°C 
Vr=50V, Ta=85°C 
Ip=500mA 
Vec=5.5V, VIN=2.4V 
Vec=5.5V, Vin=0.4V 
Vin =0, f=1MHz 
VouT=50V, RL=720 
Voc =5.0V, CL=15pF 


Input Voltage (Output On) VIN(ON) 


Clamp Diode Reverse Current Ir 


Clamp Diode Forward Voltage VF 


Output On | Icccon) 


Supply Current 
PP*Y | Output Off } Icc(orr) 


Input Capacitance CIN 


Turn-On Delay 
Turn-Off Delay 


ton 


torr 


TEST CIRCUIT 


1. Icex 2. hee, Vox(sat) 
Vec 
COMMON COMMON 
Icex 
OPEN 
Vout 
4 
lout 
lin 
3. IINcon) 4. IR 
Vee Voc IR 
COMMON 
NIN(ON) 
—s 


5 > 
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5. VF 6. CIN 
Vec Vec 
c= 
ie 
OPEN } OPEN 
Vin 
7 7 
7. ton, torr 
V, 
Vcc = 5.0V our 
PULSE 
GENERATOR OUTPUT 
Cy = 15pF 
ose (Note 2) 
t F 
— 
50% Vin=5V 
INPUT 50% 
10% 0 
50ys »|<—torr , 
Vou 
50% 50% 
OUTPUT 
Voi 


(Note 1) : Pulse Width 50us, Duty Cycle 10% 
Output Impedance 50, tr=5ns, tr=10ns 


(Note 2) : CL includes probe and jig capacitance 
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SUPPLY CURRENT Iccron) (mA) OUTPUT CURRENT Igyt (mA) 


POWER DISSIPATION Pp (W) 


lin- V 
56 In- Vin 
TD62164 
Ta= 25°C TYP. 
16 a=25°C TYP. 
ai + 
1.2 T +t 
4} 
0.8 4 a 1. 
+ as 4 
0.4 a — 
—t 
0 
0 1 2 3 4 5 6 
INPUT VOLTAGE Vy (V) 
lecon) — Vee 


SUPPLY VOLTAGE Vcc (V) 


Pp-Ta 


DIP-16PIN ON PCB 
(50x 50x 1.6mm Cu 
50% 

DIP-16PIN FREE AiR 
PFP-16PIN ON PCB 
{60 x 30x 1.6mm Cu 
30%) 


PFP-16PIN FREE AIR 


0 
0 40 80 120 160 200 
AMBIENT TEMPERATURE Ta (°C) 


240 


—691— 


OUTPUT VOLTAGE Vout (V) 


CLAMP DIODE FORWARD CURRENT Ir (mA) 


TD62164 


420 


Ta = 25°C TYP. 


1 2 3 4 5 6 


CLAMP DIODE FORWARD VOLTAGE Vr (V) 


TD62164AP/AF 


TD62164AP/AF 


loyt - DUTY CYCLE 


140 


Vin=0V 
n ch ON 


20 


< 560 
E 
s 
> 
S 
= 420 
2 
w 
x 
a 
Q 280) TD62164AP 
= Ta=85°C 
f Vcc =5.5V 
5 140 Vin = OV 
nch ON 
0 
20 40 60 80 100 
DUTY CYCLE (%) 
loyt- DUTY CYCLE 
700 
a 
E 560 
se 
2 
5 
5 420 
rtf 
oe 
[ans 
a 
280] TD62164AF 
a Ta=85°C 
= 
2 Vcc = 5.5V 


40 60 80 100 
DUTY CYCLE (%) 


OUTPUT CURRENT four (mA) 
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OUTPUT CURRENT lout (mA) 


700 


vl 
foal 
oO 


pb 
Nn 
Co 


560 


420 


280 


140 


lout - DUTY CYCLE 


TD62164AP 
Ta = 85°C 


Vcc =5.5V 


Vin = OV 


n ch ON 


20 40 60 80 100 
DUTY CYCLE (%) 
lout - DUTY CYCLE 
i n=1~3 
4 
TD62164AF 
Ta= 85°C 
Vcc =5.5V 
Vin = OV a 
n ch ON 
20 40 60 80 100 


DUTY CYCLE (%) 


TD62164BP 


© 4 HIGH-VOLTAGE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62164BP is high-voltage, high-current darlington drivers 
comprised of four NPN darlington pairs. 

All units feature integral clamp diodes for swiching inductive 
loads. 

Applications include relay, hammer, lamp and stepping moter 
drivers. 


@ Output Current (Single Output) 750mA MAX. 
@ High Sustaining Voltage Output 80V MIN. 

@ Output Clamp Diodes 

@ Input Compatible with TTL and 5V C-MOS 
@ GND and SUB Terminal=Heat Sink 

@ Package Type-BP: DIP-16 pin 


DIP16-P-300A 


Weight : 1.11g 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC eo RATING 


Supply Voltage 


Output Sustaining Voltage an 


Output Current IoutT 


Input Current TIN 50 


Input Voltage VIN 17 


Clamp Diode Reverse Voltage VR 80 


Clamp Diode Forward Current Ip 700 


Power Dissipation Pp 1.47/2.7 *1 


Operating Temperature —40~85 


Storage Temperature —55~150 ol 


*1 On Glass Epoxy (5050 1.6mm Cu 50%) 
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TD62164BP 


PIN CONNECTION (TOP VIEW) SCHEMATICS (EACH DRIVER) 


HEAT SINK 
& GND 
AN 


3 Vee 03 COMMON 


[rol fs 


2ka. 
INPUT OUTPUT 


Z 


GND 


oe * : Parasitic Diodes 
HHAT SINK (Note) The input and output parasitic diodes cannot be 
& GND used as clamp diodes. 


RECOMMENDED OPERATING CONDITIONS (Ta=~—40~85°C) 


CHARACTERISTIC SYMBOL CONDITION MIN UNIT 
Output Sustaining Voltage VcE(SUS) 
570 


DC 1 Circuit, Ta=25°C 
Output Current four Tpw=25ms, |Duty=10% 

4 Circuits 

Ta =85°C Duty =50% 


VIN(ON) 


Input Voltage (Output On) 


(Output Off) | Vincorr) 


Input Current In 


Clamp Diode Reverse Voltage VR 


Clamp Diode Forward Current Ip 


Power Dissipation Pp Ta=85°C *1 


*1 On Glass Epoxy (50*50X1.6mm Cu 50%) 
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TD62164BP 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


TEST 
CHARACTERISTIC CIRCUIT 
1 


Output Leakage Current Ickx 


TEST ie 
colds [= [Sepa 
Vou=80V, Ta=25°C — |— | 50 
Vcr=80V, Ta=85°C 


Collector-Emitter Saturation 


Voltage VeKisat) 


Iour=500mA, Vcc =5V 
Tour=200mA, Vcc =5V 


DC Current Transfer Ratio hre 


Vcr =2V, Iour=500mA 


Input Voltage (Output On) 


VIN(ON) 


Ioup=500mA, hrg=150 
Iout=500mA, hrr=2000 


Clamp Diode Reverse Current 


Vr=80V, Ta=25°C 
Vr=80V, Ta=85°C 


Clamp Diode Forward Voltage 


Tp=500mA 


(Output On)} Iccron) 


(Output Of] Icc(orr) 
Input Capacitance CIN 


Turn-On Delay ton 
Turn-Off Delay 


Supply Current 


TEST CIRCUIT 
1. Icex 


Vec 


: COMMON 
Icex 
OPEN \ 
Vout 
B) 
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Vcec=5.5V, VIN=2.4V 


Vcc=5.5V, Vin=0.4V 
Vin =0, f=1MHz 


Vout=80V, RL =1200, 
Ta=60°C Vcc=5.0V, 
CL=15pF 


2. here, Vck(sat) 


COMMON 


eee SS... aes 


3. VINON) 4. Ir 
Vec 
COMMON 
5. VF 6. Icc(ON), (OFF) 
Vec Vcc 
> 
= 
OPEN n 
Vin 
7. ton, torr 
v 
Vec = 5.0V our 
PULSE 
GENERATOR OUTPUT, 
C, = 15pF 
(Note 1) Le ee a i (siete 2) 
WT 
t, 
ae 
90% Miz OY 
INPUT 50% (Note 1) : 
10% i 
he 50 us 
ton 
Vou N 9 
50% 50% (Note 2) : 
OUTPUT 
Vou 
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OPEN 


Pulse Width 50s, 
Duty Cycle 10% 
Output Impedance 500, 
t;=5ns, te=10ns 


CL includes probe 
and jig capacitance 


INPUT CURRENT lin (mA) 


SUPPLY CURRENT !ccigny (mA) 


POWER DISSIPATION Pp (W) 


100 


80 


60 


40 


20 


3.0 


2.4 


0.6 


lin ~ Vin 


TD62164 
Ta= 25°C. TYP. 


INPUT VOLTAGE Vin (V) 


Icccon) ~ Vee 
TD62164 
Ta= 25°C TYP. | 
4ch ON i 
Vin =2.4V a a 

—- 
a 
4_—__}__ 
ais es Be 
1 2 3 4 5 6 
SUPPLY VOLTAGE V¢c (V) 
Pp-Ta 
@ ON PCB 
50x50x 1.6mm Cu 50% 
@ FREE AIR 
4 
N, 
a \ 
Ta=85°c -}S | 
NEN 
40 80 120. 160 200 240 


AMBIENT TEMPERATURE Ta (°C) 
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TD62164BP 


Vout — Vin 


OUTPUT VOLTAGE Vout (V) 


CLAMP DIODE FORWARD CURRENT I (mA) 


TD62164 
Ta =25°C TYP. 
0 1 2 3 4 5 6 
INPUT VOLTAGE Vin (V) 
lp-Ve 


CLAMP DIODE FORWARD VOLTAGE V¢ {V) 


TD62164BP 


OUTPUT CURRENT Igur (mA) 


700 


570 
560 


420 


280 


loyr - DUTY CYCLE 


Ta = 85°C 
Vec = 5.5V 
Vin = OV 

n ch ON 


DUTY CYCLE (%) 


cc oe a = 


570 
560 


420 


280 


OUTPUT CURRENT igyt (mA) 
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lout - DUTY CYCLE 


20 40 60 80 
DUTY CYCLE (%) 


100 


O 4 LOW INPUT ACTIVE HIGE-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62308AP/F/AF are non-inverting transistor array which 
are comprised of four NPN darlington output stages and PNP 
input stages. 

This device are low level input active driver and are suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 

Applications include relay, hammer, lamp and stepping moter 
drivers. 


@ Output Current (Single Output) 1.5A MAX. 
@ High Sustaining Voltage Output 35VMIN. (TD62308F) 
50V MIN. (TD62308AP/ AF) 


Standard Supply Voltage 

Two Vce Terminals Vccl, Vcc2 (Separeted) 
GND and SUB Terminal=Heat Sink 
Package Type-AP: DIP-16 pin 

Package Type-F, AF: PFP-16pin 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 
Supply Voltage Vcc —0.5~10 Vv 
—0.5~35 
—0.5~50 
1.5 
-10 
—0.5~30 


Output Sustaining 
Voltage 


VcEus) 


lout 
In 
VIN 


Output Current 


Input Current 


Input Voltage 


Clamp Diode 


Reverse Voltage 


Clamp Diode Forward Current 


Common Terminal Current 3.0 


P Dissi pati 1.47/2.7 (Note 1) - 
ower Dissipation 0.9/4 (Note 3) 


Operating Temperature Topr —40~85 °C 
Storage TemperatureTstg Tstg —55~150 °C 


(Note 1) On Glass Epoxy (50X50X1.6mm Cu 50%) 
(Note 2) On Glass Epoxy (60X30X1.6mm Cu 30%) 
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TD62308AP/F/AF 


: HSOP16-P-300 

Output Clamp Diodes 

Input Compatible with TTL and 5V C-MOS Weight DIP16-P-300A : l.llg 
Low Level Active Inputs SOP16-P-300 : 0.50g 


TD62308AP/F/AF 


PIN CONNECTION (TOP VIEW) 


HEAT SINK 


cOoM O04 14 & GND 


13 


HEAT SINK 
14 & GND 


_{16| [15 12 


LT] 


3JT4 Ts Fs 


| 
Tee 


Vccl O41 H1 HEAT SINK 


& GND 


12 


Veci O01 1 HEAT SINK 12 


& GND 


(NOTE) The input and output parasitic diodes 
cannot be used as clamp diodes. 


Parasitic 
Diodes 


RECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C) 


CHARACTERISTIC SYMBOL CONDITION MIN 


Suuply Voltage 


Output Sustaining 


Voltage 


VCE(SUS) 


4. 


Output Current 


DC 1 Circuit, Ta=25°C 


Duty =10% 
Duty =50% 
[Duty =10% 


Tpw=25ms 
4 Circuits 


Ta=85°C — [Duty=50% 


Input Voltage 


VIN 


Input Voltage 


Output On VIN(ON) 


Output Off } VIN(OFr) 


Clamp Diode 
Reverse Voltage 


F 


AP, AF VR 


Clamp Diode Forward Current Ip 


Power 
Dissipation 


*1 On Glass Epoxy (50X50X1.6mm Cu 50%) 


AP 


Pp 


Ta=85°C *1 


Ta=85°C *2 
*2 On Glass Epoxy (60X30X1.6mm Cu 30%) 
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ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


VcE=50V, Ta=25°C 


TD62308AP/F/AF 


Vee=50V, Ta=85°C 


VcE=35V, Ta=25°C 


Vcr =35V, Ta=85°C 


"H" level 


Output Voltage 


"L" level 


| "H" level 


Input Current 


ee level 


Clamp Diode Vr=50V, Ta= 25°C 


Vp=35V, Ta=25°C 


Ip=1.25A 


Vcc =5.5V, VIN=0V — 


Vcoc=5.5V, Vin=Vcc —_ 


TEST CIRCUIT 


1. Icex 2. Icc 
Vec OPEN Voc 
Jiec 
Icex lin 
OPEN a a 
Vee Vin 
J , a 


= Ql 


OPEN 


OPEN 


TD62308AP/F/AF 


3. Vou, Voi, Tn, Tit 4. Ve 
Vee OPEN Vec 


Vv 
OPEN qs 
5. ton, torr Vec 
Ve [. 
OPEN { 
6. ton, torr 
Vv 
INPUT Vec OPEN ou 
Beer rere eee eae - 
H Re 
PULSE H 
GENERATOR OnTERT 
! CL = 15pF 
TSS ee ete see eeees as ij (Note 2) 
tr te (Note 1) 
Vin = 5V 
Vou 
OUTPUT 
Vo 


(Note 1): Pulse Width 50 us, Duty Cycle 10% 
Output Impedance 500 trS5ns, tf=10ns 


(Note 2): CL includes probe and jig capacitance 


—7102— 


————————————— rr TIG2308AP/F/AF 


30 Vout = Vin Vout ~ Vin 
= = 
k E 
ca 2 
(e) °o 
> > 
tad ui 
1S] iv) 
< <q 
FB BE 
— = 
io} [e) 
> > 
5 5 
a Ta = 25°C (TYP.) a 
ma a | 
9 lout =0.9A ° 
0 2 4 6 
INPUT VOLTAGE Vjy (V) INPUT VOLTAGE Vy (V) 
Pp-T 
3.0 po 
DIP-16Pin Type-AP On 
Ke = PCB (50x 50x 1.6mmCu 
E = |__| 50%) 
k a DIP-16Pin Type-AP Free 
8 > Air 
= 6 TYPE-F, AF Free Air 
Z = (60 x 30x 1.6mmCu 30%) 
% ES @ PFP-16Pin Free Air 
3 a 
be a 
je 
z [ 
2 3 
°o a 
0 0 Ms 
0 05 1.0 1.5 2.0 0 40 80 120 160 200 240 
OUTPUT SATURATION VOLTAGE AMBIENT TEMPERATURE Ta (°C) 
Vece(sat) (Vv 
lout - DUTY CYCLE lor - DUTY CYCLE 
1500 1500 
= nee = [ C n=1 
t 1200 ~ 1200 
5 : 3 ; 
eS) 2 is | 
: 900 | Z 900 
a 
7 ut ca 5 
a 4 Oo 
Co 600 | | 5 600 ; : 
5 TD62308AP me & TD62308AP 
a = 25° =) Ta= 85°C 4 
B “a09 anes 4 SB 300 
fo) VCC =5.5V VCC =5.5V 
n ch ON n ch ON 
a a eT TT > COSC~«SSt*«<C~SsS*C<CS~SOMS:*C«é« 
DUTY CYCLE (%) DUTY CYCLE (%) 
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TD62308AP/F/AF 


OUTPUT CURRENT lout (mA) 


1500 


1200 


900 


Vout - DUTY CYCLE 


TD62308F / AF 
Ta= 25°C 
vcC =5.5V 

n ch ON 


20 40 


80 


DUTY CYCLE (%) 


100 
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Vout - DUTY CYCLE 


DUTY CYCLE (%) 


1500 
TD62308F / AF 
J 4200 | Ta = 85°C 
's vcc=5.5V 
xs) n ch ON 
900 
2 
rT 
& n=1 
S600 
- 2 
> 
Foal 
> 300 
fo 3 
7 4 
20 40 60 80 100 


TD62308BP-1 


OQ 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62308BP-1 is non-inverting transistor array which is 
comprised of four NPN darlington output stages and PNP input 
stages. 

This device is low level input active driver and is suitable for 
operation with TTL, 5V C-MOS and5V Microprocessor which 
have sink current output drivers. Applications include relay, 
hammer, lamp and steppingmoter drivers. 


@ Output Current (Single Output) 1.5A MAX. 

@ High Sustaining Voltage Output 80V MIN. 

@ Output Clamp Diodes 

e Input Compatible with TTL and 5V C-MOS DIP16-P-300A 
@ Low Level Active Inputs 

@ Standard Supply Voltage Weight : 1.llg 
@ Two Vcc Terminals Vecl, Vec2 (Separeted) 

@ GND and SUB Terminal=Heat Sink 

@ Package Type-BP-1: DIP-16 pin 


MAXIMUM RATING (Ta=25°C unless otherwise noted) 


CHARACTERISTIC SYMBOL RATING UNIT 


Output Sustaining Voltage ae (SUS) 


Parasitic Transistor Output 


pa ® 
Voltage Verr@D 


Output Current louT 


Input Current Tin 


Input Voltage VIN 


Clamp Diode Reverse Voltage Vr 


Clmap Diode Forward Current Ip 1.5 


Common Terminal Current 3.0 


Power Dissipation Pp 1.47/2.7 *2 


Storage TemperatureTopr —40~85 


Storage TemperatureTstg —55~150 


*1 Parasitic Transistor 
*2 On Glass Epoxy (50X501.6mm Cu 50%) 
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TD62308BP-1 


PIN CONNECTION (TOP VIEW) 


HEAT SINK 


con o4 4 & GND |, 


_[re L [15 L[ 14 L [13 [22 


03 CON 


10 [ 9 | 


=a 


eS 
HEAT SINK 
& GND 


Veer O01 1 


RECOMMMENDED OPERATING CONDITIONS (Ta= 


Supply Voltage Vcc 


SCHEMATICS (EACH DRIVER) 


* : Parasitic 
Diodes 


(Note) The input and output parasitic diodes cannot be 
used as clamp diodes. 


—40~85°C) 


Ourput Sustaining Votage VCE(SUS) 


Output Current 


Jour 
Ta=85°C 


ae 10% 
| Duty =50% 


VIN 


Input Voltage 


Output On} Vincon) 


[Output Off} Vincorr) 


Clamp Diode Reverse Voltage 


Clamp Diode Forward Current 


Power Dissipation 


(*1) On Glass Epoxy (5050X1.6mm Cu 50%) 


Ta=85°C (*1) 
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TD62308BP-1 


ELECTRICAL CHARACTERISTICS (Ta=25°C unless otherwise noted) 


Input Voltage 
setae. | tm | 2 | 


3 
3 
2 
"L" level Tin 2 Vcec=5.5V, VIn=0.4V 
Output Leakage Current 1 VoutT=80V, Ta=85°C 
Output Saturation Voltage VCE(sat) 3 Voc =4.5V, Ionur=1.25A 
Clamp Diode Reverse Current Ir 4 VR=80V 
Clamp Diode Forward Voltage VE 5 Ip=1.25A 
Output On | Iccron) 2 Veco =5.5V, Vin=0V 
Bee E CUE oa cipabOF 2 |Vec=5.8V, Vin=Vec 
Turn-On Delay 
Turn-Of Delay Oi. {EMOUE ZEON RES Gre 
Parasitic Transistor Output a 7 icgpe=i60mk 


Voltage 


TEST CIRCUIT 


1. Icrx 2. Ice, lin, Un 
Vec 


OPEN cae OPEN 
i 
Vee 
h 
3. VeK(sat), Vit, VIH 4. Ir 


Vee OPEN Vcc 


OPEN VR 


Yiu Vin Vce(sat) 


j~<— 
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TOG 23 OB BP 1 mm 


5. Ve 
; Vec n 


OPEN 
OPEN 


6. ton, torr 


INPUT Vec OPEN Vout 


PULSE 
GENERATOR ae OUIEUT 
a: © = 15pF 
ti 
(Note 1) (Note 2) 
VT 
t, te (NOTE 1) 


Vin=5V 
90% 
INPUT 


10% 
50us 


6 —<$ Ar 
torr 


ton <_——_>| 
Vou 
OUTPUT 50% 50% 
Vou 


(Note 1) : Pulse Width 50us, Duty Cycle 10% 
Output Impedance 500, t;=5ns, tp=10ns 


(Note 2) : CL includes probe and jig capacitance 


OPEN COMI, 2 


7. Veet 


OPEN O——O} 


Icef = 150mA 
(at. Single Pulse = 5ms) 
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30 Vout — Vin 
= 
rs 
2 
3} 
> 
lu 
< 
a 
o) 
> 
kK 
=) 
. Ta = 25°C (TYP.) 
= 
5 lour=0.9A 
INPUT VOLTAGE Vin, (V) 
15 lout — Vce(sat) 
< 
E 
- 
ae 
3 
se 
Zz 
ud 
is 
oa 
=) 
v) 
bE 
Ie 
Ps 
E 
2 
fo) 
0 
0 0.5 1.0 1.5 
OUTPUT SATURATION VOLTAGE 
Vee(sat) (v) 
loyr- DUTY CYCLE 
1500 
+ —p n=1 
= 1200 
. 2 
2 
2 
_ 900 ae 
G os ea | 
& L| 4 
a 600 
E 
2 Ta = 25°C fo oat 
5 300) Vcc =5.5V “+ 
2 Vin=n ch 
0 
0 20 40 60 80 100 


DUTY CYCLE (%) 
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OUTPUT VOLTAGE Vout (V) 


POWER DISSIPATION Pp (W) 


OUTPUT CURRENT loyr (mA) 


TD62308BP-1 


Vout - Vin 
oT 
3.0 raat 
® ) Type BPi1 On PCB 
cite set 6m Co 
9 
Di + o. 
- 73 ype BP{1 FREE LAIR 
1.8 4 
@ 
1.2 ba | 
a cma \ : 
< \ 
0.6 Ta=85°C SPY 
{4 Kost. 
5 BN _! 
0 40 80 120 160 200 240 
AMBIENT TEMPERATURE Ta (°C) 
loyr- DUTY CYCLE 
1500 
1200 
900 
600 
300 
0 
0 20 40 60 80 100 


DUTY CYCLE (%) 


TD62318AP/AF 


© 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62318AP/AF are non-inverting transistor array which 
are comprised of four NPN darlington output stages and PNP 
input stages. 

This device are low level input active driver and are suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 

Applications include relay, hammer, lamp and stepping moter 


drivers. 

@ Output Current (Single Output) 700mA MAX. 

@ High Sustaining Voltage Output 50VMIN. Ce : 

e Output Clamp Diodes HSOP16-P-300 

@ Input Compatible with TTL and 5V C-MOS 

@ Low Level Active Inputs Weight DIP16-P-300A : l.ilg 
@ Standard Supply Voltage HSOP16-P-300: 0.50g 
@ Two Vce Terminals Vccl, Vcc2 (Separeted) 

@ GND and SUB Terminal=Heat Sink 

@ Packaga Type-AP: DIP-16 pin 

@ Packaga Type-AF: PFP-16 pin 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC SYMBOL RATING UNIT 
Output Sustaining Voltage —0.5~50 
700 


Output Current 


Input Current 


Input Voltage 


Clamp Diode Reverse Voltage 


Clamp Diode Forward Current 


1.47/2.7 *1 
0.9/1.4 *2 
—40~85 
—55~150 


Power Dissipation 


Storage Temperature 


*] On Glass Epoxy (50X50X1.6mm Cu 50%) 
*2 On Glass Epoxy (60*301.6mm Cu 30%) 


—710— 


TD62318AP/AF 


PIN CONNECTION (TOP VIEW) 


TD62318AP TD62318AF 


HEAT SINK HEAT SINK 
COM O04 14 & GND 13 cOM 04 14 & GND 13, 03 COM 


16] {15} faa] f13) [a2] faa 14 |] 13 [iz jf 


= 
OP ERPEDP ERP EAE: 8 TPL _ Eerie 
Vecl Ot 11 HEAT SINK 12 Vecl O1 11 HEAT SINK 12 02 Vec2 
& GND 


SCHEMATICS (EACH DRIVER) 


NOTE. The input and output parasitic diodes 
cannot be used as clamp diodes. 


: Parasitic 
Diodes 


© GND 


Supply Voltage 
Output Sustaining Voltage 


DC 1 Circuit, Ta=25°C 

Duty =10% 
Duty =50% 
Duty = 10% 


Tpw=25ms 


4 Circuits 
Ta=85°C 


[Duyt=50% 


VIN 
VIN(ON) 


Clamp Diode Reverse Voltage VR 


Clamp Diode Forward Current Ip 


Ta=85°C *1 
Ta=85°C *2 
*1.On Glass Epoxy (50X50X1.6mm Cu 50%) *2.0n Glass Epoxy (60X30X1.6mm Cu 30%) 


Power Dissipation Pp 
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TD62318AP/AF 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


rm) ; TEST TEST 
CHARACTERISTIC SYMBOL CIRCUIT CONDITION 


"H" level Vin 
Input Voltage 3 
"L" level VIL 
Input Current 2 
1 


Vop=50V, Ta=25°C 


Output Leakage Current Icrex 


Vcr =50V, Ta=85°C 


Iour=0.5A, Vec=4.5V 


Output Saturation Voltage VcE(sat 
P uae lour=0.2A, Vec=4.5V 


VR=50V, Ta=25°C 


Clamp Diode Reverse Current Ir 
Vr=50V, Ta=85°C 


Clamp Diode Forward Voltage Ve 5 Ip=500mA 


Output On | Iccion Vec=5.5V, Vin=0.0V 
(ON) 


Supply Current Output Off | Icc(orr) Vec=5.5V, ViIn=Vcc 


Turn-On Delay ton Vour=50V, RLp=720 
Turn-Off Delay torr Vec=5.0V, CL=15pF 


TEST CIRCUIT 
1. Icrx 2. Icc, Ln, HL 


Vey Ui 


OPEN a } 
Vee 
Ht bi 
3. Veriat) Yiu, Vin 4. IR 
Vec OPEN Vec 


[tour 


OPEN 


Vir, Vin Vce(sat) 


XU 4 J 


ee ee 


OPEN 


OPEN 


106231 8AP/AF 


5. Vp Vee 
Ve |. 
OPEN t 
6. ton, torr 
v 
INPUT Vee OPEN our 
peetaliwoctacet tea 
{ Re 
PULSE 1 
GENERATOR r OUTEUT: 
\ CL = 15pF 
(Note 1) | Se 7 terse | | (Note 2) 
A, a2 
t te (Note 1) 
Vin = 5V 
INPUT 
Vou 
OUTPUT 
Vou 


(Note 1): Pulse Width 50us, Duty Cycle 10% | 
Output Impedance 502 tr=5ns, tf=10ns 


(Noto 2): CL includes probe and jig capacitance. 


SHS 


TD62318AP/AF 


lin - Vin 


TD62318 
Ta = 25°C TYP. 


NPUT CURRENT lin (2A) 


INPUT VOLTAGE Vin (V) 


Icccony - Vee 
100 
z TD62318 
= 80 a=25°C TYP. t 
6 4 ch ON 
vu 
sO Vin = OV 
- 60 
Zz 
Ww 
a 
ing 
3 40 
> 
=a 
a. 
a 
A 20 
0 
0 1 2 3 4 5 6 
SUPPLY VOLTAGE Vcc (V) 
Pp-Ta 
3.0 
DIP-16PIN ON PCB 
— (50x50x 1.6mm Cu 
ES 50% 
oe DIP-16PIN FREE AIR 
> PFP-16PIN ON PCB 
° (60 x 30x 1.6mm Cu 
- 30%) 
os PFP-16PIN FREE AIR 
a 
fa) 
oc 
uw 
3 
() 
oe 
120 160 200 240 
AMBIENT TEMPERATURE Ta (°C) 


=(l4= 


OUTPUT VOLTAGE Vout (V) 


700 


560 


TD62318 


Ta = 25°C TYP. 
lout = 570mMA 


4 


INPUT VOLTAGE Vy (V) 


Ip- Ve 


Ta = 25°C TYP. 


CLAMP DIODE FORWARD CURRENT Ip (mA) 


280 


140 


0.4 0.8 1.2 


1.4 1.6 2.0 


CLAMP DIODE oene VOLTAGE 


Ve (V 


OUTPUT CURRENT lout (mA) 


OUTPUT CURRENT Igyr (mA) 


700 


560 


420 


280 


lout - DUTY CYCLE 


n=1~2 
3 
4 
| ' 
TD62318AP 7 
Ta = 85°C 
Vcc =5.5V | 
Vin = 2.5V | 
n ch ON T 
20 40 60 80 100 


DUTY CYCLE (%) 


lout - DUTY CYCLE 


TD62318AF 
Ta = 85°C 
Vee =5.5V 


Vin =2.5V 


n ch ON 


20 40 60 80 
DUTY CYCLE (%) 


— To 


OUTPUT CURRENT four (mA) 


OUTPUT CURRENT lout (mA) 


TD62318AP/AF 


lour- DUTY CYCLE 


700 
560 
420 
280] 1D62318AP 

Ta= 85°C 

Vcc = 5.5V 
140 Vin = OV 

n ch ON 

0 
0 20 40 60 80 100 
DUTY CYCLE (%) 
lout - DUTY CYCLE 
700 
560 
420 
280] TD62318AF 
140 
0 
0 20 40 60 80 100 
DUTY CYCLE (%) 


TD62318BP 


©) 4 LOW INPUT ACTIVE HIGH-CURRENT DARLINGTON 
TRANSISTOR ARRAYS 


The TD62318BP is non-inverting transistor array which is 
comprised of four NPN darlington output stages and PNP input 
stages. 

This device is low level input active driver and is suitable for 
operation with TTL, 5V C-MOS and 5V Microprocessor which 
have sink current output drivers. 

Applications include relay, hammer, lamp and stepping moter 


drivers. 

@ Output Current (Single Output) 700mA MAX. 

@ High Sustaining Voltage Output 80V MIN. 

@ Output Clamp Diodes DIP16-P-300A 
@ Input Compatible with TTL and 5V C-MOS 

@ Low Level Active Inputs Weight : 1.11g 
@ Standard Supply Voltage 

@ Two Vcc Terminals Vcecl, Vcc2 (Separeted) 

@ GND and SUB Terminal=Heat Sink 

@ Package Type-BP: DIP-16 pin 


MAXIMUM RATINGS (Ta=25°C unless otherwise noted) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage 


Output Sustaining Voltage ane 


Output Current lout 


Input Current Iin 


Input Voltage VIN 

Clamp Diode Reverse Voltage VR 80 
Clamp Diode Forward Current Ip 700 
Power Dissipation Pp 1.47/2.7 *1 


Operating Temperature —40~85 


Storage Temperature s —55~150 


*1 On Glass Epoxy (50X501.6mm Cu 50%) 


= 116 


TD62318BP 


PIN CONNECTION (TOP VIEW) SCHEMATICS (EACH DRIVER) 


HEAT SINK 


& GND 
cOM O04 14 oN 


cOoM 


12 1 
OUTPUT 


i. 


H 
; 
1* : Parasitic 
: Diodes 

TET ae 

oO 
H1 ma 12 GND 
HEAT SINK 
& GND (Note) The output parasitic diodes cannot be used. 


RECOMMENDED OPERATING CONDITIONS (Ta=—40~85°C) 


CHARACTERISTIC SYMBOL CONDITION MAX 
Supply Voltage 
Output Sustaining Voltage 


Output Current 
Tpw=25ms, 
4 Circuits 
Ta=85°C 


Input Voltage 


Output On] Vincon) 
Output Off] Vincorr) 


Clamp Diode Reverse Voltage 


Clamp Diode Forward Current 


Power Dissipation Ta=85'C (*1) 
*1 On Glass Epoxy (5050X1.6mm Cu 50%) 


=i 


TD62318BP 


ELECTRICAL CHARATERISTICS (Ta=25°C unless otherwise noted) 


TEST TEST 
CHARACTERISTIC SYMBOL CIRCUIT CONDITION TYP |MAX|UNIT 


"H" level Vin “1, = 
Vcc =5.5V, Vin=0.4V 
Vce=80V, Ta=25°C 
Vcr =80V, Ta=85°C 
Ioput=500mA, Vec=4.5V 
IoputT=200mA, Voc =4.5V 
Vr=80V, Ta=25°C 
Vr=80V, Ta=80°C 
Ip =500mA 
ees Ea 
oe oi 
| 8.0 


"L" level VIL 
ee 
feo=#av. Vin=Voo | = | 
| 
a 


"H" level 
Vout=80V, RL =12002 
Vcc =5.0V, CL=15pF 


Input Voltage 


tn 


Input Current 


"L”" level tte 


Output Leakage Current Icpx 


Output Saturation Voltage VecK(sat) 


Clamp Diode Reverse Current 


Clamp Diode Forward Voltage 
Output On | Iccion) 


Supply Current [Output Off | [Output Off | 
Turn-On Delay a 
Turn-Off Delay 


TEST CIRCUIT 
1. Icex 2. Icc, Un, ln 


OPEN OPEN 
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—$———$—$— ns T1523 18BP 


3. Vex(sat), Vit, VIH 4. Ip 
Vec OPEN Vee 
[tour \' 
Vv 
1 OPEN e 
Vins Vin Vce(sat) 
= 4 
5. Ve Vec 
Ve |. 
OPEN i 
WF 
6. ton, torr 
Vv 
INPUT Vee OPEN Our 


OUTPUT 


PULSE 
GENERATOR 


CL = 15pF 
(Note 1) 


Weocastoeccwoos ses (Note 2) 


Vin = 5V 


INPUT 


Vou 


OUTPUT 


Vou 


(Note 1): Pulse Width 50us, Duty Cycle 10% 
Output Impedance 500 tr=5ns, tf=10ns 


(Note 2): CL includes probe and jig capacitance 
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162318BP ———————— nea eee 


in- Vin Vout - Vin 


TD62318 
Ta=25°C TYP. 


i. 


NPUT CURRENT lin ( 


TD62318 
Ta=25°C TYP. 


3 lout = 570mA 
0 1 2 3 4 5 6 


OUTPUT VOLTAGE Vouyr (V) 


INPUT VOLTAGE Vin (V) INPUT VOLTAGE Viy (V) 
pu VF 


Iccgony ~ Vee 
100 


TD62318 
Ta= 25°C TYP. 
4 ch ON 


700 


560 


420 


SUPPLY CURRENT Iccion) (mA) 


CLAMP DIODE FORWARD CURRENT Ir (mA) 


99 04 O8 12 1.46 2.0 24 
SUPPLY VOLTAGE Vcc (V) CLAMP DIODE FORWARD VOLTAGE 
Pp-Ta Ve (V 


@ ON Glass Epoxy 
(50 x 50x 1.6mm Cu 
50%) 

@ Type-BP FREE AIR 


POWER DISSIPATION Pp (W) 


0 40 80 120 160 200 240 
AMBIENT TEMPERATURE Ta (°C) 
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OUTPUT CURRENT igyr (mA) 


700 


560 


420 


280 


lout - DUTY CYCLE 


0 20 40 60 80 100 
DUTY CYCLE (%) 
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OUTPUT CURRENT lout (mA) 


700 


560 


420 


280 


TD62318BP 


lour~ DUTY CYCLE 


Ta=25°C 
Vec=5.5V 
Vin = 2.5V 
n ch ON 


20 40 60 80 100 
DUTY CYCLE (%) 


TD62803P 


TD62803P STEPPING MOTOR CONTROLLER/DRIVER 


Features 


* High-Voltage, High-Current Outputs 


Veg (SUS) b=28V (MIN), Typ.=400mA (MAX) 


1,2, 1-2 Phase Excitation Mode Capable 


3 Inputs Direction Control .. CK-1, CK-2 CW/CCW 


Output Enable Function ... E 


Mo (Monitor out) 


Initialized Status 
Schmitt Trigger Inputs .... CK-1, CK-2, CW/CCW, R 


Standard Supply Voltage 


MAXIMUM RATINGS 
CHARACTERISTIC 


(Ta=25°C unless otherwise noted) 


SYMBOL RATING 


-0.3 v +7.0 


Supply Voltage Vec 


Vop (SUS 


Output Sustaining 


-0.3 % +28 
Voltage 


Output on Tout¢ 400 
ry pd I M 
CK-OUT | “OUT Mo 
Current [Mo, CK-OUT 10 


Input Voltage 


Input Current 


Power Dissination 


-30 % +85 
-55 % +150 


Operating Temperature 


Storage Temperature 


BLOCK DIACRAM 


an ae 


Weight: 


R CK-2 


DIP16-P-600 


3.19g (Typ.) 


(TOP VIEW) 


CK-OUT 


CK-1 & $4 $3 


———————————— 162009 F 


RECOMMENDED OPERATING CONDITIONS (Ta=-30 ~ +85°C) 


CHARACTERISTIC SYMBOL CONDITION 


Supply Voltage 


Output Sustaining Voltage VCE(SUS) 


"L" Level Output Current gn 


I 
OUT 


Test Mode 


Output Current Mo, "H" Level 
CK-OUT "LL" Level 


Input Voltage 


Clock Frequency 


Power Dissipation 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 
CHARACTERISTIC TEST CONDITION 
"H" Level Input Voltage 
"L" Level Input Voltage 
"H" Level Output Current on IT Vec=5.5V, Voyr=26V 
"H" Level Output Voltage Vec=4.5V, Ipyq=-0.4mA 
Mo, CK~-OUT Voc=5-0V Tpq=-10uA 


"E” Level Mo, CK-OUT VoL Voc=4.5V, IoL=8mA 


Output Voltage Voc=4.5V, Ioyr=400mA 
Voc=4.5V, LouT=200mA 
"H" Level Input Current Vec=5.5V, V~H=5.5V 


1 


+ 


"L" Level Input Current Voc=5.5V, Vip=0.4V 


Hysteresis 


Supply Current 


SWITCHING CHARACTERISTICS (Ta=25°C) 


Vec=5.0V 
Propagation Delay CK-CK-OUT Ry—CK-OUT, Mo=620 
Time, R,-$1%G4=1002 
Low-to-High Level Cy-All Outputs=15pF 


Vourg=24V 
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TD62803P 


SWITCHING CHARACTERISTICS (Ta=25°C) 
CHARACTERISTIC SYMBOL TEST CONDITION 


Vec=5.0V 
Propagation Delay Ry—CK-OUT, Mo=620%2 
Time Ry -$1 G4 = 1002 


Cy-All Outputs = 15pF 


High-to-Low Level 
: VouTe=24V 


Maximum Clock Frequency 
Set Up Time CK, CW/CCW 
Hold Time CK, CW/CCW 
Minimum Clock Pulse Width 


Minimum Reset Pulse Width 


Fo as VE OV 
L5V L.5v 
Input t = 
e————_ Ww —_—— Vip =OV 
Output 
Mo , CK-OUT 
Output 
on 


LOAD CIRCUIT 
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TD62803P 


PIN NAMES AND FUNCTIONS 


Clock Wi c Cl 
pcle Mise/ Counter cae Direction Control Input Function Table A 


Z 
3 
4 


Excit A 
xcitation Phase Excitation Mode 


tion Table B 
Excitation B Input Function 


3 Phases/4 Phases Phase Control Input 


Monitor Out Initial Status Output Mo="L" at Initial State 


>, Out $1 Output 


do Out $2 Output 


GND GND 


3 Out o3 Output 


dy Out 


Output Enable Outputs are Enable at E="H" 


Clock-Out Clock Output 


Clock In-1l Clock Input 1 
Function Table A 


Clock In-2 Clock Input 2 


Reset Reset Input 


Vcc Vcc 


FUNCTION TABLE A FUNCTION TABLE B 


cW/CCW FUNCTION 3/4 FUNCTION 


1 Phase Excitation 


2 Phase Excitation 


1-2 Phase Excitation 


o1 © oy ON 


Test Mode 


NOTE) Conversion of Phase Excitation Mode must be made after the Reset Mode is established. 
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3 PHASES METHOD 
1 PHASE EXCITATION CW 1 PHASE EXCITATION CCW 


2 PHASE EXCITATION CCW 


1-2 PHASE EXCITATION CW 1-2 PHASE EXCITATION CCW 
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TD62803P 


4 PHASES METHOD 
1 PHASE EXCITATION CW | PHASE EXCITATION CCW 


1-2 PHASE EXCITATION 


cet At ae 


TD62M2701F 


©) LOW SATURATION VOLTAGE H-BRIDGE DRIVER 


TD62M2701F is Multi-Chip H-Bridge Driver IC incorporates 4 
low saturation discrete transistors which equipped bias-resistor 
and fly-wheel diode. This IC is suitable for forward-reverse 
control on a battery use motor drive applications. 


@ Suitable for High Efficiency Motor Drive Circuit 
@ Built-in Fly-wheel Diode (lower side) 
@ Built-in Bias Resistor (lower side) 
> R=10kQ(Typ.) 
@ SSOP 16 Imm pitch package sealed 
@ Low Saturation Voltage 
: VeR(sat) (Upper+ Lower) =0.23V(Typ.): Ip=1A 
=0.45V(Typ.): Io=2A SSOP16-P-225A 


Weight: 
SSOP16-P-225A: 0.14¢ (Typ.) 
MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL 


Supply Voltage Vcc 


VcBo 


Breakdown Voltage VCER 


VEBO 


Tout 


Output Current 
TouT(PEAK) 4 (Note 1) 


Ip +0.4 


Base Current 


Ip(PEAK) +0.8 (Note 1) 
Diode Forward Current 2 (Note 2) 


Power Dissipation 490 


Junction Temperature i 150 


Operating Temperature 


Storage Temperature 


(Note 1) T=10ms Max. and maximum duty is less than 30%. 
(Note 2) T'=10ms single pulse 


= 128 


TD62M2701F 


Pp~—Ta Rth-t 
w 
NO HEAT SINK Ss (NOTE) INPUT PULSE 
= 1— Reng -a) = 255°C / W < Pp =300mW 
ore [ ” —» t(s) 
- w ¢ 1000 F a aA i; 5 SEEea 
a HRY 44 
a} = 300 oS na 
= 20 th Ces = 
I ES a 
= =~ 100 ft a 
w co q FH iT 
vw Peed Tr +4 . 
=f 30 on i Hi EET 
2 : coat om 
fe a 
wn 3 H ‘= 
3 Zz nu i i Coen 
a fo 
0 rE ! 
0 50 100 150 200 0.010.003 01 03 1 3 10 30 100 300 1000 
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 


PIN CONNECTION 


IN4L 
OUT1 
OUT1 

GND 

GND 
OUT2 
OUT2 


IN2L 


(TOP VIEW) 
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TD62M2701F 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC SYMBOL CONDITION UNIT 


Upper Side} hrgq) Vor=—1V, Ic=—-0.5A 
Current Gain | Lower Side hFE(1) Vce=1V, Ic=0.5A 
hrea) VcE=1V, Ic=2.0A 
Ic= —1A, Ip= —25mA ‘ 
Upper Side 
Ic=—2A, Ip= —50mA ‘ 
: Ic=1A, Ip=25mA : 
Saturation = 7 
Voltage D Ic=2A, Ip=50mA : 
Ic=0.5A, Ip=12.5mA 
Summing _ = 
Total Ic=1A, Ip=25mA J 
Ic=2A, Ip=50mA : : 


Transition Frequency Vcr=2V, Ic=0.5A 


Leakage Upper Side 


Diode Forward Voltage Vv 
(Lower Side) 


Base-Emitter Resistance = 
Base-Emitter Upper Side 
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TD62M2701F 


BLOCK DIAGRAM 


OUT2 


2SA1314 2SA1314 


6,7, 10, 11 


2,3, 14, 15 
RN5006 
ouTt 
INTL (1) 


peared bees 


TD62M2701F 


hee —tc (LOWER SIDE) hee —le (UPPER SIDE) 
10000 5 SBE: = — 
A Vep = 1V 
w w 
ra i 
at Ee 
= ad 
$ S 
b kb 
z - 4 
ud w 
oc ~< 
oc << 
= = | 
U uU 
HH Ht 
10 1 
1 3 10 30 100 300 1000 3000 -0.01 -0.03  -01 -03 -1 -3 - 10 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 
Vece(sat) — lc (LOWER SIDE) Vce(sat) — IC (UPPER SIDE) 
Z = 10000 [SS Zz 2 
9 = hee = 40 = = | Ht — aus - = 2 
kb 5000 J-- 5 | ne Pe — cE E ar be be kb 
tH pone Wes) HF | ea sath Sele C20 2; SS 
«> 3000 a> = are em 
> E . Pet i—-} 4 | —- —— 2 & 05 -+—4-| 4-H 
4 = er ch 
n 1000 }: “ -03};— 4 mae an a 
cs 5 500 tere ene) ee 
- 2 300 ros 
so ; Su 
wu > > 
100 tT 
< ve [ol 
Sea: hel bu 
“ug 50 VY ee “Nir 
uw 30 wm 4 25 4 73 cael 
ak te 
eRe) foXe) ee 
oS 10 OS -0.01 
1 3 10 30 100 300 1000 3000 -0.01 -0.03 -01 -03 -1 -3 ~10 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Jc (mA) 
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TD62M2702F 


O LOW SATURATION VOLTAGE H-BRIDGE DRIVER 


TD62M2702F is short break use Multi-Chip driver IC 
incorporates 2 schottky barrier diodes and 4 low saturation 
discrete transistors which equipped bias-resistor and fly-wheel 
diode. 

This IC is suitable for forward-reverse control on a battery use 
motor drive applications. 


@ Built-in Fly-wheel Diode (upper side) 
@ Built-in Schottky Barrier Diode (lower side) 
@ Built-in Bias Resistor (upperr side) 
: R=10k0(Typ.) 
@ SSOP16 Imm pitch small package sealed 
@ Low Saturation Voltage SSOP 16-P-225A 


Weigh 


SSOP16- P-225A:; 0.14g (Typ.) 
MAXIMUM RATINGS (Ta= 25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage Vcc 


VcBo 


Breakdown Voltage VCER 


VEBO 


Jout 


Output Current 
IouTWEAK) 4 (Note 1) 


Th £0.4 
Tp(pEAk) +0.8 (Note 1) 
Diode Forward Current 2 (Note 2) 


Base Current 


Power Dissipation 490 


Junction Temperature F 125 


Operating Temperature —40~85 


Storage Temperature —55~150 


(Note 1) T=10ms Max. and maximum duty is less than 30%. 
(Note 2) T=10ms single pulse 
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TD62M2702F 


Pp—Ta Rin —t 
us 
a ee ay ¥ (NOTE) INPUT PULSE 

= th —a) = al < Pp = 300mW 

wn —~ t (s) 
iy a 1000 > : r 

w a Ld 
Z «F tht tH : L i t 
5 300 i r aes 
r ae mnt ni 
e. o 100 i aH E Hi Baziiii 
= w <= + ry 
a = ae 30 aaa i U 
= - Lt Baril) HI 
i i = = 
3 2 3 | Hi EHH 
o q i WH 

0 1 
0 50 100 150 200 0.010.03 0.1 03 1 3 10 30 100 300 1000 
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 


PIN CONNECTION 


(TOP VIEW) 
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TD62M2702F 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL] CIR- CONDITION UNIT 


| Wvor=iv.te=208 [| sof — 


Ic=—1A, Ip=—25mA 
Ic= —2A, Ip= —50mA 
Ic=1A, Ip=25mA 
Ic=2A, Ip=50mA 
Ic=1A, Ip=25mA 
Ic=2A, Ip=50mA 
Ver =2V, Ic=0.5A 


Upper Side 


Saturation 
Voltage 


Lower Side 


VcE(sat) 


Summing 
Total 


Transition Frequency 


Upper Side 
Lower Side 


Vcc—GND 


Vec=10V 


Ip=300mA 
Ip=450mA, 10m 
Ip=1A 


Upper Side 


Diode Forward 
Voltage (Note) 


Lower Side 


Base-Emitter Resistance 


VcE=1V, Ic=2A 


Base-Emitter Forward Voltage 


Note) Schottky Diode U1LFW49 (No Heat Sink) is guaranteed at Ve (Lower Side)=0.55V (max.) but the 
TD62M2702F is guarantee at Vr (Lower Side)=0.58V (max.) 
(Voltage shift of 0.03V (Ip=1A) is due t different package.) 


=o 


TD62M2702F 


BLOCK DIAGRAM 


Vec 
RN6006 
+ 
t 


2 
pi 2 
&) 
pi—- 
10kQ 


OUT2 


6,7, 10,11 


2,3, 14,15 


OUT1 


INTL 


25C2982 U1FWJ49 25C€2982 


—736— 


CURRENT GAIN hee 


(mv) 


Vee {sat} 


COLLECTOR-—EMITTER SATURATION 


VOLTAGE 


TD62M2702F 


hee —Ic (LOWER SIDE) hre —Ic (UPPER SIDE) 
1000 = “| = ES 3000 
ees soe HH hi Vee= -1V-14 
500 |-— Ta= 100°C 
: 1000 
ai 
aa 
A “4 
= 300 
<< 
7) 100 
is 
Zz 
& 30 
a it 1 ES 
ft ot 1 i - zat | 
= | 
10 |——t- | +..j-GROUNDED-eMiTTER | 10 SSE r EHS E eect = 
ie et eet 9 Vege lV > meees messi tr 
i I} ——f- a rt +—| H oe +H} 
5 3 
0.01 0.03 0.1 0.3 1 3 10 -1 -3 -10 -30 -100 -300 - 1000 - 3000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 


Vce(saty ~'c (LOWER SIDE) Vee(sat) —!¢ (UPPER SIDE) 


GROUNDED-EMITTER 


COLLECTOR-EMITTER SATURATION 


VOLTAGE 


0.01 0.03 0.1 0.3 3 10 -1 -3 -10 -30 ~-100 - 300 ~ 1000 - 3000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT ic (mA) 


coat et ae 


TD62M3600F 


© 8CH LOW SATURATION VOLTAGE SOURCE DRIVER 


TD62M3600F is Multi Chip driver IC incorporates 3 low 
saturation voltage discrete PNP transistors which equipped bias 
resistor and free-wheeling diode. 


@ Built-in Free-wheeling Diode 
@ Built-in Bias Resistor 
R=10kQ (typ.) 
@ SSOP10 Imm pitch small package sealed 
@ Low Saturation Voltage 
VcE(sat) =0-16V(typ.) at Ip=1A 
VcK(sat) =0.28V(typ.) at Ip=2A 


SSOP 10-P-225 


MAXIMUM RATINGS (Ta= 25°C) 
CHARACTERISTIC SYMBOL RATING UNIT 


Breakdown Voltage 


IouT(AVE) 


Output Current 
IOUT(PEAK) 


Ip +0.4 
IB(PEAK) +£0.8 (Note 1) 
Diode Forward Current 2 (Note 2) 


Base Current 


Power Dissipation ‘ 590 


Junction Temperature j 150 


Operating Temperature . —40~85 


Storage Temperature —55~150 


(Note 1) T=10ms Max. and maximum duty is less than 30%. 
(Note 2) T=10ms single pulse 


=738> 


BLOCK DIAGRAM 


PIN CONNECTION 


IN3 
OUT3 
OUT3 
IN2 


OUT2 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL TEST CONDITION 
CUIT 


VcE=1V, Ic=0.5A 
Current Gain oF e 


TD62M3600F 


Vcr=1V, Ic=2.0A 


Vc=1A, Ip=25mA 


Vc=2A, Ip=50mA 
Vor=2V, 1c=0.5A 


Saturation Voltage 


Transition Frequency fr 


Ip=300mA 


Diode Forward Voltage 


Tv=400mA, 10m 


Base-Emitter Resistance 


a 
sa 
=e 


Base-Emitter Forward Voltage 


Ver=l1Vv, Ic=2A 


ma bh ee 


TD62M3600F 


REFERENCE DATA 


TRANSISTOR (RN6006) 
hee CHARACTERISTIC 


1000 


wn 
So 
Oo 


w 
(= 
Oo 


100 


CURRENT GAIN hfe 


-1 -3 -10 -30 -100 -300 - 
COLLECTOR CURRENT Ic (mA) 


000 - 3000 


COLLECTOR—EMITTER SATURATION 
Vee (sat) 


VOLTAGE 


—740— 


TRANSISTOR (RN6006) 
Vce(sat) — | 


a 


10 -30 -100 ~300- 1000 - 3000 


LLECTOR CURRENT Ic (mA) 


TD62M3601F 


© 8CH LOW SATURATION VOLTAGE SOURCE DRIVER 


TD62M3601F is Multi Chip IC incorporates 3 low saturation 
voltage discrete transistor (PNP). 


@ Suitable for High Efficiency Motor Drive Circuit 
@ SSOP10 1mm pitch small package sealed 
@ High Output Currentage 

IouT(AVE) = 1.54 

IouT(PRAK) =3.0A 


SSOP10-P-225 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING UNIT 


Breakdown Voltage 


IOUT(AVE) 
Output Current 


IOUT(PEAK) 3.0 (Note) 
Base Current 0.3 


Power Dissipation 590 


Junction Temperature i 150 


Operating Temperature ; —40~85 


Storage Temperature —55~150 


(Note) T=10ms Max. and maximum duty is less than 30%. 
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TD62M3601F 


BLOCK DIAGRAM 


PIN CONNECTION 7 


IN3 
OUT3 
OUT3 
IN2 


OUT2 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


TEST 
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION . | TYP. | MAX. 
CUIT 


hreq) = I¢=0.5A 


UNIT 


Current Gain 


hrE(2) Ic=1.5A 


Ip=10mA 


Saturation Voltage VCE\(sat 
. oe 1p=30mA 


Transition Frequency = Ic=0.5A 


Leakage Current 


Base-Emitter Forward Voltage Vcn=2V, Ic=0.5A 


s42—— 


————eeeeeeeeeee_-DG2M3601F 


REFERENCE DATA 


5 Vce(sat) 7 Ic hee Ic 
bass <3 3000 
v, < |. | GROUNDED-EMITTER GROUNDED-EMITTE 
es c/lg=50 - Vce= —2V 
ens So aesee =f a a 
< as -H 4 | E f= = 
wo” 0.5 ease ae — z 
to 70.3 HP = < 
Hae LLL LLL al G 
So 5 
4 > -0.1 = ——— et S cece: ai 
i or +44 —id 4 a nae 
= 90s CH Ta = 100°C eerie ee 
oo : =H iH ObH/ eeeasiis 
ue 0.03 milli x 1 a 
ial 
8 8 0.01 fa 10 
ae | -3 -10 -30 -100 -300 - 1000 - 3000 -1 -3 -10 -30 -100 -300 ~ 1000-3000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 


== 


TD62M3700F 


() 8 PHASE FULL-WAVE INVERTER 


TD62M3700F is low saturation, high current 3 phase full-wave 
type inverter IC designed especially for battery use motor drive 
applications. 


@ High Current: Io MAX(AVE)=1.5A 
Io MAX(PEAK)=3.0A 
@ Sealed in 1 mm pitch 16 pin surface mountable package 
(SSOP 16) 


SSOP 16-P-225A 


Weight: 
SSOP16-P-225A: 0.14g (Typ.) 


MAXIMUM RATINGS (Ta=25°C 


CHARACTERISTIC SYMBOL RATING 


) 
| CHARACTERISTIC 
Breakdown Voltage 
Output Current (Peak) IOUT(Peak) 3.0 
Base Current 0.3 


490 


Power Dissipation 


Junction Temperature 


Operating Temperature 


Storage Temperature 


* t=10ms single pulse 
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(W) 


POWER DISSIPATION Pp 


Po-Ta 


NO HEAT SINK 
Rthg-a) = 255°C / W 


50 100 150 200 
AMBIENT TEMPERATURE Ta (°C) 


TD62M3700F 


PIN CONNECTION 


INTL 


OUT1 


GND 


OUT2 


IN2L 


GND 


OUT3 


IN3L 


(TOP VIEW) 


—745— 


Rthot 

x (NOTE) INPUT PULSE 
< Pp = 300mW 
E 
wn —> t(s) 
a 1000 
w 
oa 
<2 300 
ge i 
=~ 100 
+ 
Eo 30 oe a 1 
5 ia 
a x TSS 
2 3 + EHH 
zg H + 
a 
bt 1 

0.010.03 0.1 03 1 3 10 30 100 300 

PULSE WIDTH t (s) 


1000 


TD62M3700F 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


TEST 
CIR- CONDITION MIN. | TYP. | MAX. | UNIT 
CUIT 


CHARACTERISTIC 


Current Gain 


SYMBOL 


hreq) 


Vcr=—1V, Ic=—0.5A 


hreq) 


VoE=1V, Ic=0.5A 


hr Ratio 


hreq) 
shee) 


Vcr =0.4V, Ic=30mA 
/Vcr=0.4V, Ic=0.2A 


Upper Side 


Saturation : 
Voltage Lower Side 
Summing 
Total 


VcK(sat) 


Ic =0.5A, Ip =5mA 


Ic =1.5A, Ip=30mA 


Ic=0.5A, Ip=5mA 


Ic=1.5A, Ip=30mA 


Ic=0.5A, Ip=5mA 


Ic=1.5A, I3=30mA 


Transition Frequency 


VcE=2V, Ic=0.5A 


Upper Side 
Lower Side 


Base-Emitter Upper Side 
Erm Vales 


Leakage 
Current 


IN2H Vec 


Vcc =30V 


Vor=—-1V, Ic=2A 
Vor=1V, I¢c=2A 


2$A1203 


2SC2883 


2S8C2883 | 


IN2L GND IN3L GND 


—T46— 


Vce(sat) ~ ce (LOWER SIDE) 


TD62M3700F 


Vee(saty —!¢ (UPPER SIDE) 


“(Al 


z z 
° 3 ro) -3 
Fi Ic/ lg = 50 = | Ic/ Ip = 50 
¢ < 
ne ef} 
rot f 12 oF : 
a= 
<< < 
2 0.5 uv -0.5 
wo are = 
wis 03 ii « 0.3 
Koiw riw 
ke ~ -E~— 
ea Ee 
& > 01 “eof BY -0.1 
aS Ta= 100°C al Ta= 100°C 
oO 0.05 oO -0.05 ne 
5 0 IT [| rw 
ug 0.03 25 Ye -0.03 25 
Bo -25 es sae r 
oS 0.01 SS _oor 
1 10 30 100 300 1000 -1 ~3  -10 -30 -100 -300 - 1000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 
Nee —!¢ (LOWER SIDE) hee —Ic (UPPER SIDE) 
3000 3000 
HT | Vee =2V } Vcp= -2V 
“ 1000 = 1000 +} Hi | 
2 Se ai 2 i 
Ze pe Ta= 100°C 4 z #00 i 
=f et 
$ 300 cet g 300 
5 = \ 
fs 100 254 iw 100 
cc + -257 5 50 
2 50 IH “| 3 
30 30 
Lt 
10 10 
1 10 30 100 300 1000 a1 23 ~10 -30 -100 -300 -1000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 


TD62M3701F 


©) LOW SATURATION VOLTAGE DRIVER FOR MOTOR 


TD62M3701F is Multi Chip IC incorporates 6 low saturation 
discrete transistors which equipped bias resistor and fly-wheel 
diode. 

This IC is suitable for a battery use motor drive applications. 


@ Suitable for High Efficiency Motor Drive Circuit 
@ Built-in Fly-wheel Diode 
@ Built-in Bias Resistor: R=10k0(Typ.) 
@ SSOP16 1mm pitch small package sealed 
@ Low Saturation Voltage 
> Ver(sat)=0.29V(Typ.) at Ip=1A 
Vck(sat) =9.53V(Typ.) at Ig=2A 
(Upper and Lower side total) 


SSOP 16-P-225A 


Weight: 0.14g (Typ.) 
MAXIMUM RATINGS (Ta=25°C 


) 
Breakdown Voltage 


Cc 
Output Current 
IOUT(PEAK) 
B 


I 


Ip(PEAK) +0.8 (Note 1) 


Base Current 


Diode Forward Current 2 (Note 2) 


Power Dissipation 490 


Junction Temperature j 150 


Operating Temperature . ~40~85 


Storage Temperature —55~150 


(Note 1) T=10ms Max. and maximum duty is less than 30%. 
(Note 2) T=10ms single pulse 
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(W) 


POWER DiSSIPATION Pp 


Pp~-Ta 


NO HEAT SINK 
Reh(j-a) = 255°C/ W 


50 100 150 200 
AMBIENT TEMPERATURE Ta (°C) 


TD62M3701F 


Rih -t 


(NOTE) INPUT PULSE 


6 
Zz 
< Pp = 300mW 
ce —» t (s) 
va 1000 
as 300 
™~ 
3° i 
< 100 
wu = 
za 30 + 
iz 
Fa 10 
a 3 
a i 
z i it 
a 
Be 


1 
0.010.03 0.1 03 1 3 10 30 100 300 1000 


PIN CONNECTION 


INTL 


OUT1 


GND 


OUT2 


IN2L 


GND 


OUT3 


IN3L 


(TOP VIEW) 
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PULSE WIDTH t (s) 


TD62M3701F 


ELECTRICAL CHARACTERISTICS (Ta = 25°C) 


Saturation 
Voltage 


Lower Side 


Summing 
Total 


TEST 
CHARACTERISTIC SYMBOL CONDITION UNIT 
UIT 


hrEq) 
Current Gain 
hrE(2) 


Upper Side 


VCE(sat) 


VcE=1V, Ic=0.5A 
Vcr=1V, Ic=2.0A 60 130 


Transition Frequency 


Leakage 


Upper Side 


Current Lower Side 


Diode Forward 
Voltage 


Upper Side 


Lower Side 


Base-Emitter Resistor 


RBE 


Base-Emitter 


Upper Side 


VBE(PNP) 


Forward Voltage 


Lower Side 


VBE(NPN) 


Zz Ic=—1A, Ip= —25mA a ea ee 
Ic=—2A, Ip= —50mA 
Ic=1A, Ip=25mA : A 
Ic=2A, Ip=50mA : : 
Ic=1A, Ip=25mA : : 
Ic=2A, Ip=50mA ; ; 
Vcr =2V, Ic=0.5A 
Vcc =10V 
Vec=10V 
Ip=300mA : F 
Ip=450mA, 10ms F 
Ir=300mA Y ‘ 
Ip=450mA, 10ms is 
Vcg= lV, Ic=-2A . : 


—T50— 


TD62M3701F 


BLOCK DIAGRAM 


—71— 


TD62M3701F 


TRANSISTOR (RN5006) TRANSISTOR (RN6006) 
hee —Ic (LOWER SIDE) hee —Ic (UPPER SIDE) 
3000 
1000 

« 500 Fa 
o£ a, 
= 300 2 
% < 
100 oO 
= i 
a ag 7 
c 30 a 
2 se 
2 rw) 

10 FES aces 

5 immnel rH te 

3 3 

1 3. 10 30 100 300 1000 3000 -1 -3 -10 ~30 ~100 -300 - 1000 -3000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 
TRANSISTOR ARNS0GE) TRANSISTOR (RN6006) 
Vce(sat) —!c (LOWER SIDE) Vee(sat) — lc (LOWER SIDE) 


oat 4+ mitt Ace = 40 


(mV) 
(mv) 


Vee (sat) 
Vee (sat) 


-~5)—-—-a4t . [ 144 I 


i 
| 

i 

l 
rm 
| 


COLLECTOR-EMITTER SATURATION 


COLLECTOR-EM!TTER SATURATION 


VOLTAGE 


VOLTAGE 


1 3 10 30 00 300 1000 3000 -1 -3 -10 -30 -100 ~300 - 1000 - 3000 
COLLECTOR CURRENT Ic (mA) COLLECTOR CURRENT Ic (mA) 


cory £9) A 


TD62M3702F 


O LOW SATURATION VOLTAGE DRIVER FOR MOTOR 


TD62M3702F is Multi Chip IC incorporates 6 low saturation 
discrete transistors. 
This IC is suitable for a battery use motor drive applications. 


@ Suitable for High Efficiency Motor drive circuit 
@ External Input Resistor 
@ SSOP16 1mm pitch small package sealed 
@ Low Saturation Voltage 
> Vee(sat)=0.20V(Typ.) at Ig=1A 
Vee(sat) =0.40V(Typ.) at Ip=2A 
(Upper and Lower side total) 


SSOP 16-P-225A 


Weight: 0.14g (Typ.) 
MAXIMUM RATINGS (Ta=25°C) 


CHARACTERISTIC SYMBOL RATING UNIT 


Supply Voltage Vcc 


Breakdown Voltage Vcso 


Breakdown Voltage VcEO 


Breakdown Voltage VBEO 


IQ(AvE) 


Output Current 
IowPEAK) 4 (Note 1) 


Base Current 0.4 


Power Dissipation 700 (Note 2) 


Junction Temperature j 150 


Operating Temperature , —40~85 


Storage Temperature us —55~150 


(Note 1) T=10ms single pulse 
(Note 2) Free Air 


S199 


TD62M3702F 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 


TEST 
CHARACTERISTIC SYMBOL CIR- TEST CONDITION 
hprpe 
Current Gain ae 
hre(2) 


hres) 


VcE=0.4V, Ic=30mA 160 
Vce=0.4V, Ic=0.2A 160 
Vcr =0.4V, Ic=30mA 
/ hp) /Vor=0.4V, Iic=0.2A 


CUIT 

VcK(sat) Vo=1A, Ip=25mA 
(Upper side) Vco=2A, Ip=50mA 
; Vc=1A, Ip=25mA 

Saturation Voltage VCE(sat) E B 
(Lower side) Vc=2A, Ip=50mA 
VcE(sat) Vc=1A, Ip=25mA 
(Summing Total) Vc=2A, Ip=50mA 


Current Gain Ratio 


Transition Frequency frp Vce=2V, Ic=0.5A 


| (Upper side) 
o (Lower side) 


Base-Emitter VBE(PNP) 
Forward Voltage VBE(NPN) 


Leakage Current Vec=15V 


Ver=—-1V, Ic=—-2A 
Vck=1V, Ic=2A 


INTL 


OUTI 


GND 


OUT2 


IN2L 


GND 


OUT3 


IN3L 


—7T54— 


TD62M3702F 


BLOCK DIAGRAM 


2SA1314 


25C2982 


IN2L GND IN3L GND 


—755— 


TD62M3702F 


Vee(sat) — fc (LOWER SIDE) 


2$C2982 


lc/ 


(Vv) 


Vee (sat) 


COLLECTOR-EMITTER SATURATION 


VOLTAGE 


0.01 0.03 0.1 0.3 1 
OUTPUT CURRENT Ioyr (A) 
hee — lout 
1000 : 
500 Ta = 100°C + TOT 
ae oe — 
“300 ass 
cod ee 
*. 
ia 25 
3 100 -25 
5 HH - 
ro 50 { 
w me 
G 30 LTT 
ii tti L 25€2982 
Vce=1V 
10 
0.01 0.03 0.1 0.3 
OUTPUT CURRENT Igur (A) 


(Vv) 


COLLECTOR-EMITTER SATURATION 
Vee (sat) 


VOL TAGE 


CURRENT GAIN hee 


—736— 


Vcesat) — 1c (UPPER SIDE) 
1 
28A1314 U 
osholc/la=40 tt 4 
0.3 att 
a 
Ze 
0.1 fae | ee 
— Hi <= ohs 
ale ae = 
0.05} ft DE 7 = 1 
+ Ta= 100°C 
0.03 ens a0 
bE scenes 2 2) eam Oe be Le Se 
-25 
0.01 
0.01 0.03 0.4 03 : 
OUTPUT CURRENT lout (A) 
hee — lout 
1000 
Ta = 100°C 
C Witt SHH 
500 5 = 
Re 
300 ™~ 
-25 
100 


0.01 


0.1 
TPUT CURRENT loyt (A) 


0.3 


TD62M4700F 


© EXCELLENT LOW SATURATION H-BRIDGE DRIVER 


TD62M4700F is low voltage use Multi Chip H-Bridge Driver IC 
incorporates 4 low saturation discrete Transistors which equipped 
bias resistor and diode. This IC is designed especially for 
Camera Winding Motors, FDD Stepper Motors and other portable 
equipments. 


@ MFP-16 1mm pitch small package sealed 

@ Bias resistor and diodes are equipped 
R=10k0. 

@ Excellent Low Saturation Voltage 
VcK(SAT)=0.29V(TYP.) at Ig=1A 
Vek(SaT)=0.53V(TYP.) at Ig=2A 
(Upper and Lower side total) SSOP 16-P-225A 


Weight: 0.2g 


MAXIMUM RATINGS (Ta=25°C) 
CHARACTERISTIC SYMBOL RATING 
R 


Vcso 


Breakdown Voltage 


VisBo 


10 
10 
10 


Output Current (Average) IOUT(AVE) 


Output Current (Peak) IouT(Peak) 


Base Current Ip 


Base Current (Peak) 1p(Peak) 


Vv 
A 
A 
A 
A 
A 


Diode Forward Current 


Power Dissipation 


Junction Temperature 


Operating Temperature 


Storage Temperature 


* t=10ms MAX. and maximum duty is less than 30%. 
*x t=10ms Single pulse 


mY foe 


TD62M4700F 


Rea —t 
w 
Po—Ta = (NOTE) INPUT PULSE 
< Pp = 300mW 
us Reha) = 255°C/ W n —> t(s) 
1000 cp 
5 -$—f ene = HESS 
2 «= : HH HEH : 
cs < 300 ae 1 
z av rao +r 4+ f 
iS) sé 
= = 100 |= i J 
ft ws =A 
A - ease Mattes Att) weet eo r 
B Ze 30 a an : 5 
as - iP a TH UN 
a Zz 10 = 4} 
= has fas a Ras : . 
“ 3 a Cer a 
= Hi eel ead Bt 
ia 1 
0 50 100 150 200 0.010.03 0.1 0.3 1 3 10 30 100 300 1000 
AMBIENT TEMPERATURE Ta (°C) PULSE WIDTH t (s) 


PIN CONNECTION (TOP VIEW) 


INTL 
OUT1 
OUT! 

GND 

GND 
OUT2 
OUT2 


IN2L 


—758— 


TD62M4700F 


ELECTRICAL CHARACTERISTICS (Ta=25°C) 
hrga) |Vcr=1V, Ic=0.5A 160} — 600 

VcE=1V, Ic=2.0A 
Ic=1A, Ip=25mA 
Ic=2A, Ip=50mA 
Ic=1A, Ip=25mA 
Ic=2A, Ijp=50mA 
Sau Ic=1A, Iy=25mA 
Total Io=2A, Ip=50mA 


Current Gain 
hPE(2) 


Upper Side 


Saturation 
Voltage 


Lower Side | VcKk(sat) 


Transition Frequency , Vcr=2V, Ic=0.5A 


Upper Side 
Leakage Current Voc=10V 
Lower Side 


Upper Side can 

Diode Forward Ip=450mA, 10msec | | 

Voltage Ip =300mA P=) 
Lower Side 

Ip=450mA, 10msec | — | 


Base-Emitter Upper Side Vcg=—1V, Ic=2A 
Forward Voltage | Lower Side 


Vcb=1V, Ic=2A 


199 


TD62M4700F 


INTERNAL BLOCK CONNECTION 


RN6006 


INTH (16 


IN2H (9) 


OUT2 


6,7, 10,11 


2,3, 14,15 


RN5006 
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TD62M4700F 


APPLICATION CIRCUIT 


(1) CAMERA WINDING AND FEEDING MOTOR 


O Vcc =1.5~6V 


a 
(m) ) DC MOTOR 
—] 

= 

Se aaa 


lo=2A MAX. 


6,7, 10,11 
TD62M4700F 


2,3,14, 15 


(2) Ip > Ko— +2 Ko: Over Drive Factor 2 2 


© Vec=1.5~6V 


chy 
(m1) ) DC MOTOR 
CC] 


12, 13 
6,7, 10,11 


TD62M4700F 


Vin-FVS O 2,3,14,15 
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HANDLING PRECAUTIONS 


5. HANDLING PRECAUTIONS 


Designed and manufactured under Toshiba’s high quality assurance system, semiconductor products 


offer satisfactory properties and quality for users. However, if such devices are selected inappropriately 
or are subjected to heavy thermal, mechanical, or electrical stress, their properties, quality, and reliability 
may be greatly affected. 


The following are precautions to be taken to achieve up to 100% performance and to ensure satisfactory 


reliability of the devices mentioned herein. 


If semiconductor elements are incorporated in units, there are particularly several aspects to which 


due consideration must be given concerning designing or assembly. These are also described below. 


5-1 


Q) 


(2) 


(3) 


(4) 


Common Items for Packages 


When a lead is bent or cut 
_The IC may be damaged mainly due to loss of adhesion resulting from relative stress applied 
between the main IC body and the lead. Take care to confine stress to the lead. 
When bending a lead, bend it at a point more than 3 mm away from the IC body, not exceeding 
90°C. Also, a suitable R (e. g., 0.5 Rmm) should be applied to permit safe usage without damage to 
surface treatment by the bending jig. 


When mounting an IC on a printboard, check the position of the IC. 
If an IC is mounted in a wrong position, it may be broken when energized. 


When soldering using flux 

Some constituents in flux may corrode package materials. To ensure the reliability of units, flux 
must be removed. For this purpose, a detergent or ultrasonic waves must be applied. 

Generally, freon agents such as freon TF and Di-Freon solvent S3-E are recommended. If 
ultrasonic waves are used for cleaning, care must be taken to limit the output, while selecting 28 to 
29 kHz, keep the devices and printboards away from the resonator, and limit processing time to 
30 sec. so that no stress caused by resonance will be applied to the related devices and printboards. 


Mounting on printboards 

When soldering the leads of an element onto a printboard, care must be taken not to leave stress 
applied to the leads. Reduce stress by shaping the leads to the holes, or by using a spacer between 
the device body and the printboard. Stress will persist if the leads, rather than being carefully shaped, 
are forced into the holes or pulled through with a tool (see Fig. 5-1). Parts subjected to stress may 
occasionally cause stress corrosion or whiskers, resulting in wire breakage or short-circuiting. 

Thus, it is also necessary to adapt the hole size to the lead spacing. 
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(5) 


(6) 


Bad Good 


cbdhA yma, 


Holes in the printboard are too large. 


te IOO 


Holes in the printboard are located 
irregularly. 


Fig. 5-1 


IC resistance to soldering heat is specified as 10 sec. at 260°C, and 3 sec. at 350°C when applied 
1.5mm from the body. While soldering, lower temperature to a minimum by using jigs. 


Thermal IC design 

When heated above their maximum allowable junction temperature, IC’s may deteriorate or 
destroy. Due consideration must be given to thermal designing. Pay attention to the following: 

The absolute maximum rating of each IC represents its maximum junction temperature (Tj max.) 
or its operating temperature range (Topr). On the basis of both values, obtain max. allowable junction 
temperature by using the Pp —T, characteristics. 

Using a large radiator will not achieve sufficient radiation if the radiator is not tightened properly. 
This also should be considered at the design stage. 


—-766— 


5-2 Special Notes on Packages 


(1) 


Power consumption of power IC 

Concerning integrated circuits, their circuit design, circuit constants, and supply voltages often 
are already determined, while power consumed under a specified supply voltage also can be deter- 
mined. 

Supply current and power consumption vary widely depending on individual elements. For small- 
signal IC’s, thermal resistance of their peripheral units are designed so that even at the rated maximum, 
the maximum operating ambient temperature will not be exceeded. 

However, for power integrated circuits that involve large variations in power consumption under 
external loading conditions, their maximum power consumption is specified by allowable power 
dissipation/ambient temperature characteristics as shown in Fig. 5-2. It is necessary to obtain power 
consumption under the worst conditions from this figure, and to design a heat radiator by calculating 
the max. ambient temperature. 

Let’s try designing a heat sink for TA7267BP. 


(Example of heat sink designing: TA7267BP] 
Refer to the thermal resistance data in Fig. 5-3. 


16 


Bem Heat resistance 
Ath (j-€)=6°C/ W 
fey stain 


Po (W) 
) 


0 so 100 150 200 


The saturated thermal resistance of this IC can be obtained from Fig. 5-2 (1) 


150°C— 75°C 


9j-¢ = 19 Sw 


= 6°C/W (thermal resistance from junction to case) ......... (1) 
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Assuming that the IC is operated up to Vcc = 18V, Iour = 1.0A and Ta = 75°C, we have Pp 
(max.) = 3.1W. The thermal resistance @ys of the radiator to be mounted can be calculated by 


equation (3). 
Pp (max.) = Vcc X Icc t lout X (VcE(saT) upper+ VcE(saT) lower) ....... (2) 


_ Tjmax — Ta ; 
ous “po max — RG 


BOC IE R 
~ 3.1W Bice ou 


18°C/W 


This calls for use of a radiator having a thermal resistance of 18°C/W. The size (size, thickness, 
amd material) can be determined by referring to Fig. 5-3 as about 15 cm? X 2mm aluminum from 
18°C/W. 

Note that when a radiator is joined to the IC, contact resistance is caused at the contact surface, 
resulting in lowered thermal conductivity. Thus, some allowances should be made in designing. 


1) 
as 
g 
=} 
a 
3 
2 1mm iron plate 
3 
oa 
a 2mm iron plate 
°? 1lmm aluminum plate 
1mm iron plate 
2mm aluminum plate 


Area of radiator panel (cm?) 


Fig. 5-3 Examples of radiator area versus thermal resistance 


(2) Mounting of power devices on radiator 
As for power devices, to allow power losses to thermally radiate efficiently through radiator, 


give due consideration to the following: 
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e Tightening torque 

If devices are not completely tightened to the radiator, thermal resistance will increase, causing the 
device temperature to rise, which from the viewpoint of reliability, is unfavorable. On the other hana, 
with resin sealing packages, if the devices be excessively tightened, the pellets may be broken or the 
internal leads may be torn. To prevent such trouble, torque must be limited to levels recommended 
by manufacturers. As an example, Table 5-1 shows recommended torques for packages. 


Table 5-1 


TO-220 4~ 6 Kg-cm (0.4 ~ 0.6N-m) 


Power IC 4~ 6 Kg-cm (0.4 ~ 0.6N-m) 


Power IC with radiator fin 4~ 6 Kg:cm (0.4 ~ 0.6N-m) 


e Flatness of radiator 

When elements are mounted on radiators, adhesion should be investigated. Adhesion between 
the elements must be perfect with rigidity and no distortion. The maximum tolerance is 0.05mm. 
Should foreign matter such as cutting dust lodge between them, it will cause the pellets and resin 
parts to crack. 


e Coherence 

The most common procedure to achieve good cohesion between elements and radiator panels 
is to coat the contact surfaces with silicone grease. With plastic-sealed types, manufacturers’ instruc- 
tions must be followed as to the selection and quantity of grease used. With some greases, silicone 
will become separated from fat and oil, and if the resin and the fat and oil are in the some system, the 
fat and oil will permeate the resin, causing the chip protector films to swell, resulting in breakage of 
the bonding wire. Also an appropriate quantity must be used to prevent unwanted contact with the 
resin. 

As an alternative to silicone grease, heat-conductive insulators (silicone rubber or etc.) are also 
effective with respect to cohesion and heat dissipation. They allow no permeation as previously 
mentioned above, but involve a problem to be noted in that they sometimes suffer from uneven 
tightening. (Uneven tightening is not a problem limited only to heat-conductive insulators, but also 
a problem with tightening im all cases.) If one side is tightened completely, the rubber sheet will be 
pushed out, and when the other side is tightened, the parts become as though foreign matter has 
been included, causing the pellet to crack. 
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(3) 


(4) 


Mounting 

If elements are soldered to leads and the printboard, and then mounted on radiators, take care 
to eliminate deviations between the radiators and mounting holes and the chassis. If such deviations 
exist, a large force will be applied, causing the internal leads to break or slacken, or the packages to 
break. 


Power flat package 

The PFP enables Pp (power demand) to be enlarged compared with conventional DIP by certain 
effective mounting. The PFP is applicable in surface mounting, offers space convenience, and is 
most suitable for small motor drive circuits. 

Shown below is an example of mounting. 


Mounting on glass epoxy PCB 


Glass epoxy PCB 


Fig. 54 
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As shown in Fig. 5-4, the PFP can be formed into a copper foil pattern on the PCB, and is usable 
as a radiator fin for the elements. The shape and dimensions of the copper foils are determined by 
thermal design of the elements. For mounting efficiency, refer to Fig. 5-5. 


Fig. 5-5 Ré@yq mounting efficiency 


120 
{Example) PFP20PIN 

(t= 0.4mm, 

glass epoxy PCB) 


TIAN 
NINTH 


g 


Resa (°C/W) 


20 


Copper foil area on glass epoxy PCB (mm?) 
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5-3. Mounting of Flat Packages 


For mounting Toshiba flat-type bipolar IC’s, mounting methods conventionally used by our customers 


for mini-mold transistors and other small elements can be applied. Select the most appropriate one from 
among them. 


(1) 


(2) 


Method using soldering iron 

Flat-type IC’s should be secured with flux, adhesive or similar means. Use a soldering iron with a 
thin tip. Solder beads should be below 0.5mm in dia., and soldering conditions should be 10 sec. 
at 260°C or 3 sec. less at 350°C. The second soldering condition is more applicable to tests and 
repairs—not to volume soldering. 


Reflow soldering 

Reflow soldering, the most common method for mounting chips (such as IC’s, transistors, diodes, 
and resistors) on PCB’s, is appropriate for volume soldering. 

Those areas for parts to be mounted onto PCB’s are coated with cream solder, and flat type 
IC’s are mounted on them. The IC’s are secured with the cream solder. Then the loaded PCB’s are 
passed through a heating system (heat plate, tunnel kiln, or conveyor heater) to fuse the solder and 
join the IC’s securely. An appropriate temperature range for this process is 210°C to 240°C. This 
method has the advantage of dislocations being corrected automatically when the solder is fused. 
Fig. 5-6 shows a recommended temperature profile for reflow soldering. 

Precautions involved in reflow soldering are conducting sufficient preheating to remove thermal 
strain, and where infrared heaters are used, effect complete temperature control while duly 
considering the endothermic effect of black resin. 


Fig. 5-6 Recommended temperature profile for reflow soldering 


60 sec. | | Time (sec.) 


10 sec. 
or less 


30 sec. 
or less 


eae Poe 


(3) 


(4) 


Conductive pasting 

Conductive pasting is a method that employs conductive paste instead of solder to mount parts. 
The paste is an epoxy mixed with gold of silver, which is coated on the contact areas. Parts are placed 
on them and cured at 100°C to 150°C for 1 to 3 hrs. This completes the process. 

Compared with soldering methods, this method involves some difficulties in adhesion reliability. 
In this respect, adequate care must be taken. 


Mounting by dipping in solder 

Mounting by dipping in solder cannot be recommended because it involves certain difficulties 
of thermal stress in pellets and a weakening of humidity resistance. However, it may be applicable 
for certain temperatures and for certain levels of reliability. Please consult Toshiba’s Engineering 
or Quality Assurance Department. 
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>. PACKING INFORMATION 


6. PACKING INFORMATION 


To deliver flat IC packages, three package method are available: the same stick packages as the ordinary 
DIP type, taping, and embossed taping. 


6-1 Stick Specifications for Flat Packages 


e@ Shape and dimensions (Example: FLP type) 


Unit : mm 
Tolerance : £0.3mm 


: 0.6 


Fig. 6-1 Dimensions of Toshiba FLP bipolar IC stick 


Material : Antistatic treated chloride vinyl 
No. of IC’s: 8-pin > 100 IC’s/stick 
14-/16-pin > 50 IC’s/stick 


* Both sides are fitted with synthetic-rubber stoppers. 


ia i fame 


6-2 Taping Specifications for Flat Packages 


(1) Tape shape and dimensions (Fig. 6-2) 


Carrier tape 


©0090 0000000 9 


3238 
26 £01 


Adhesive tape 


O15 


Ic tc 


——— Carrier tape 
0.18 ——— Adhesive tape 


«Fig. 6-2 Taping 


(2) Winding reel shape and dimensions (Fig. 6-3) 


6300 £0.3 


¢=30+05 
1.8+0.1 AB LOL 


34tt 


Fig. 6-3 Reel for taping 


HO 


(3) Direction of tape winding 


Type 1 (TP1) Type 2 (TP2) 


Fig. 6-4 Direction of tape winding 


(4) Standard quantity 
The standard unit is 2,000 IC’s per reel. 
Kindly place orders in quantities equal to multiples of 2,000. 
(An exception is 1,000-IC reels. For motor IC’s, these include PFP16, PFP20, sealed IC’s, for 
examples TA7736F, and TA7259F.) 


(5) How to order 
When ordering flat-type bipolar IC’s on taping, specify the product name, taping direction, and 
quantity as follows: 


(Example) 
TAT7745F TPI 12,000 


© Quantity (see item 4 above) 


e Type of taping 


e Product name 


—779— 


6-3. Embossed Taping Specifications for Flat Packages 


(1) General information 
Generally, for embossed taping packaging specifications and related matters for bipolar flat 


package IC’s, applicable are EIAJ (RC-1009B) and JEDEC (EIA481A). 


(2) Tape shape and dimensions 


a) Types TE1204, 1208 (Fig. 6-5) 


Loaded with part 2.0 £0.05 


Fig. 6-5 Embossed taping types TE1204 and 1208 
b) Types TE1604, 1608, 1612 (Fig. 6-6) 


(Unit: mm) 


Round slot 
for feeding Square dent for part 


1.75 +0.1 


16.0£0.3 


Fig. 6-6 Embossed taping types TE1604, 1608 and 1612 
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c) Types TE2412, 2416, 2420 (Fig. 6-7) 


Round slot for feeding 


Loaded with part 2.010.1 


Fig. 6-7 Embossed taping types TE2412, 2416 and 2420 


d) Types TE3212, 3216, 3220, 3224, 3228, 3232 (Fig. 6-8) 


Square dent for part 


Round slot 
for feeding 


32.0+0.3 


Fig. 6-8 Embossed taping types TE3212, 3216, 3220, 3224, 3228, and 3232 


e For IC package shapes, the-IC types listed above are selected, and the dimensions of A, B, C, D1, 
Pl, T, and T2 are determined for packages. Please understand that, as for the standards for type 
selection and determination of dimensions, EIAJ [RC-1009B] is generally applied, with some ex- 
ceptions involving handling. 


(3) Seal tape dimensions 


e Seal tape dimensions are appropriately determined for IC package shaped. 


= 181 


(4) Reel shape and dimensions (Fig. 6-9) 


B13+0.5 
! | 


g8ote2 
G3200+2 


t= 3.0 max TH 


Fig.6-9 Reel for embossed taping 


e Length W varies with tape types as follows: 


(5) Sealing direction (Fig. 6-10) 
(Standard sealing direction) 


1 pin 


—— —— 
TLE Tape pulling LZ J Tape pulling 


direction direction 


Type L(EL) Type R(ER). 
Fig. 6-10 Winding direction for embossed taping 


e Two sealing methods, types L and R, are applicable. The use of the standard direction type L 


EL ded. 
(EL) can be recommended —739— 


(6) How to order 


e When ordering IC’s on embossed taping, specify the product name, type of taping, sealing direction, 
and quantity as follows. 


(Example) An order for 10,000 TA7745F IC’s on embossed taping, sealing direction L: 


TA7745F FL) 10000 


Quantity* 


Sealing direction (L or R) 


Type of taping 
Name of IC 


* One reel contains 2,000 IC’s. Please specify in multiples of 2,000. 


(7) | Transport and maintenance 
e During transportation, take care to avoid subjecting the tape to heavy vibration. 


° As for transportation and storage, keep the goods away from direct sunlight and at ambient tem- 
peratures below 45°C to prevent aging of seal tape separation resistance, and/or tape deformation. 
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7.Package List 
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